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FOREWOtiD 


This final fiiport has been prepared for the Chemical 
Research Projects Office at Aities Research Center of 
NASAj Moffett Field, California, under Contract 
No. NAS2- 10515. 

This report consists of documentation for the work 
performed under the three contract tasks In support 
of the Special Aviation Fire and Explosion Reduction 
(SAFER) Advisory Coiiinlttee Technical Group on 
Compartment Interior Materials. 

I. AIRCRAFT INTERIOR MATERIALS LIBRARY 
PRESENTATION 

II. DESCRIPTION AND DEFINITION OF MATERIAL 
PARAMETERS 

III. DESCRIPTION AND EXAMPLE OUTPUT OF 
AIRCRAFT INTERIOR MATERIALS LIBRARY 

IV. LISTING OF ALL MATERIALS AND THEIR 

CHARACTERISTICS DATA CURRENTLY INCLUDED 
IN LIBRARY 

V. REVIEW OF BOEING'S LAVATORY PANEL STUDY 


INTRODUCTION 


The primary goal of ECON's work under this contract for the 
Chemical Research Projects Office at NASA-Ames was to support 
the Special Aviation Fire and Explosion Reduction (SAFER) 
Advisory Committee Technical Group on Compartment Interior 
Materials by constructing a data base of selected materials 
that are currently or can potentially be used in aircraft 
seats and wall panels, An overview of the materials library 
has been presented by Mr. John Skratt, Vice-President of ECON, 
Inc., to members of the SAFER COMMITTEE, That presentation is 
included as the first section of this report. 

As part of this contract ECON collected information regarding 
the specific material attributes and associated test proce- 
dures relating to aircraft fire performance safety from 
various SA^ER Sub-Committee members. The second section of 
this report presents the resultant list and description of 
attributes for materials used in both aircraft seats and 
aircraft wall panels. 

Based upon the recommendations of SAFER, ECON's screening 
model, recently developed in a demonstration version for NASA- 
Ames, was expanded to include a greater number of aircraft 
parts and was modified to acconwnodate more than 60 materials 
attributes for each material. The later modification was done 
to accommodate many of the material attributes that are required 
as input to the Composite Material Comparative Costs (CMCC) 
model. The materials library and the CMCC model can be utilized 
in conjunction with each other, providing that the scenarios 
being run use compatible data. 


An example of the output from the materials library model is 
included as the third section of this report. The model was 
used to examine the inconsistencies between test data yenera 
tion, including the number and kinds of tests run and the 
materials for which insufficient data is available. 
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I. AIRCRAFT INTERIOR MATERIALS LIBRARY PRESENTATION 


The following section Is a copy of the briefing 
charts used to present the concepts of the Air- 
craft Interior Materials Library to various 
members of the SAFER Sub'-Coniidttee on Materials/ 
Polymers. These charts were developed to Intro- 
duce an Initial version of this library construc- 
ted to Include a select set of materials for 
aircraft interior seats and wall panels. This 
version of the library program was developed 
and is operational on the Ames In-house IBM 
360/TSS computer system. 
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GENERIC TRADE NAMES AND DESCRIPTION 
MATERIAL CHARACTERISTICS 


TYPICAL MULTIPLE L/iYER PANEL COMPONENTS 






MATERIALS CHARACTERISTICS LIBRARY 


• O O O • 

. » se s 3B s se X xr>4 


<c «a: 
oi cn 

UU LU 


•gg’ 

53 m mm 


< 

I’N^O . 

; x x*H 


s s 


(X 

O. 43 


X ^tJU 
&<£ LU 


•a; 


C5 Oi 
LU 
LU (/) 


in Q >- 

-j LU ca 


43 V>>1» 

f— u. 
.a: s* 


oi 5K H* LU o ^ I 
LU LU «£ 1/1 LU . J lu « 
o; x X LU o. LU X : 


< X 

O LU 


►-4 ^ 

Oi CJ 


•a; u 

£ LU 
CU 

X m 


iH t-H «!}• 

o o in 


LO CVi OI 
rH CU «a* 
• • • • 
03 U1 rH ^sK 
rU OI 1X5 lO 


I — f 

cvj t-i OI 
• • • • 

fO «:»• ro o 

*H Csi <!t* CX5 


O CO C3 
C3 C3 lo’ 


O CO O 
• » • 
O 00 U1 


_j oi 
P 

cj; u. 


I CVi CU CU. 4 JCU cvt CM 

^ o O 4 j in 4 j o o ' 
I CM I 

•~S: 3 :SSS 3 : 3 : 3 : 

I CMLJ w 

lo^^oino oinO 

; S; . . . X • • • 

:s5 s-<rHCMLn iH CM in 

i C2M2/ C2« S O ea C2) 

t— I O -J 

I o a Lu 

: ~Jcr a 


o 

h-t G v 3 G <=C c 3 
4J 

M X s 3: h- 3: 

X s 

o o in o LU o 

h“ I • • 40 * 

r-t CM LO X tH 

oo m o _ 

X <2i (E> <S/ 40 (S> 

LU X 

M t/1 o 

o o to 


@ 2.5 W/CH^ 16.4 16.4 

@ 3.0 Vl/a# 51.1 51.1 

ALC 50 (mg/liter) 228.6 37.3 








Qi <C 

ua 


oc 

«>8 

> 


LU 

a. m 

t-H 

D- rr 

_J 

E3 h-t 

U1 

in »j 

-J 



o 

• 

o 

X 



X 

o 

LU 






1 ^ 

00 CM 




o 

UJ 

Q 

o 

LU 




lU 



1 

in 

-J 

o 

X 

X 

o 

_J 


LU 

§ 

X 

O 

HU 

h- 


SUN ECLIF 
S77427-11 


00 

ttia 

h-r 

< 

UJ 

in 

1 

LU 

n 

X 

LU 

CO 

cC 

t— 1 

X 

LU 

ss 

U 

oi 

LU 

~Ti* 

LU 

X 

LU 

O 

LU 

HH 

a. 

CL. 

3 

a. 

HU 

CK 

o 

(/) 

LU 

UJ 

Sc 

x 

20787 

Cd 

o 

> 


in 

-J 

C3 


1/1 

O 






b 













Q 




lu 




_J 








-J 


LU 


o 

UJ 

si 


o 

X 

LU 

*2« 



X 

o 


LU 

X 

LU 

Q 

O 

HH 

Q 

HH 

X 

(X. 

H-4 

1*;^ 

o 

LU 

y** 


-J 

X 


1 

X 

LU 


LU 

CJ 

CD 

!u 

Q 

>- 


o 

HH 

J 


o 

^7* 

o 


X 

5 

X 


C; 

O 

ij 




X 



CJ 

UJ 




>- 



X 

c£ 



CO 

• • X 



<c 

LU •• 



X 

X LU CD 




•u: C2 7S 


X 

X 

X «d' X i-( X 

o 

Q 

?» 

X o X o :si 

r-^ 

o 

HH 

X X X X o 

cu 

o 

b 

1— X X X o 

CO 


<£ 

X <c X 



X 

< X X 



o 

X 



o 

X 

! 


X 

X 



a 

X 




a. g 

LU O 
CO U- 


O . .<<«:C<C 30 0 00 * 

rH 'lJ'C>J*^'>^‘^'*^ 3 E 3 S 2 : 2 :aC<M 

CM in CM a: e: a K 

m CD 


o ^ •;>• 

t-i » •i/)cj<cr' • fOao • 
»H o uj X •^'^o CD a: z z CM 
lOr-t>-UJZZir A 
-J r> 


<C ui 


Z oo 

►-* z 

Q L'J 

uj nr 

Di H 
C 3 

t— >- 
CQ 

•a; Q 


I >• ca h- 

' O Z (— CO 

UJ I/O o 

‘)|3 Z O tj 
I f . 3 

1 -—CO _J • 

Ie ‘5 S UJ S H 

I o I— t _j U- ^ 
^lo :£ 

c£ Z CO • 

O Z «a- z H- Z 

^ z LU UJ CO d; 

I dT 1 f 3 T 


O tJD 0> O O 
c5 CD CD CD rH CD 


X 

X X ra (/I 

CM U3 «d- 3 

ro X u- 


CD O 

OOOOOlUJcnCDCD 

CD CD CD CO CD H-t ' CD d" 
CO d* CD rH _J z 
rH Cn 


O cc 

< CD 


O O 
UJ 

•wJ CD— 
<C CO 


d- 

O O CD 

tH • . 

rH O d- 


O O X O CO O 
CO CD C£) rH CM CD 


O O O O 
• • ■ • 

Z CD O CD 
CD ID CD X 
rH rH rH CM 


OOOOZlDOOO 

• I 

d- X Z CO Z O Z 

Z CM CM r» z 

rH CM 


1 r-> — Zr-Z 

I o o oz f: 

I UJ Z'— ' ""V, 

- Z Z >- 3 

> e <u z z 

I — <M Z CM E C "r- I CM CM CM 

srsrs •<-<!)$- ESE 

iQ0CJC_3+Jr-TJZ(_)00' 
: d: ^ X. Z 


•a: 

Z 3 3 3 I 

zzzoH 
Z • • • z 

z z z z 

Z H- 

E <Si csi ca 
<e z 


■a; 3 3 3 
z 

z z z o 

z • • • 

Z CM Z Z 

(— la ca <a 
<c 


2 










is 


od 

<C 

as 

pq 


<C 
►— ( 

LXJ 


as 

CD 

*— t 

ck: 

LU 


<C 

OS 

o 

Qi 

S; 


e» 

3 

1/1 


oi 

o 

Of 

UJ 


t 

§ 


o 





X 





X 



z 


< 



CJ 

X 


a 



<c 


X 



X 


U) 



Ul 


cC 



X 


« 



X 


X 



>: 


X 



X 


t— 



h- 


X 



U) 


X 


• t 



•y 


z 

o 


o 


H 

sz 

z 

o 


X 



S" 


CJ 

X 



Q 

X 

o 


O 

X 

< 


LU 

X 

o 

X 

z 

z: 

z 

z 

Ul 

o 


Ul 

z 

X 

X 


X 

X 

X 

h- 


X 




o 

X 

(- 

H 

X 

Di 

z 

!Z 

z 

H- 


o 

X 

X 

U) 

>• 

o 

■r— 

z 

z 


o 

z 

zz 

o 

< 

cc 

X 

X 

X 



X 

X 

X 

CQ 

iZ 

s> 

>• 

o 

H- * 

o 

o 

o 


X 

Cfl 

CD 

X 


b 



=3 

X 

CO 

-J 




U) 

< 

h- 



Ul 


(/> 

• 

• 

X 

Qi 

IS 



o 

LU 

g 



o 

H 



o 

Ul 

g 

X 

o 




z 

UJ 

UJ 

a: 

o 

t /1 

t /1 

_J 

< 

os 


ui 

3 

O' 

UJ 

(/) 

UJ 

=) 

UI 


UI 
t— t 

U) 

< 

CO 

Ul 

CQ 


z 

o 


X 

CJ 

X 

•X 

UJ 

Ul 

Ul 

X 


X 

X 


> 

o 

C 3 

o 

z 


X 

O Ul 

u, >• 

cC 
•«*» 

< 


U) CD 
cC 


z 

o 


Ul 

X 


h- 
U) 

h- o 
o o 

5 X 

X X 

o 

X tj 

S X 
X X 


ID 

z 


o 

X 

X 

a 


h— 

U) 

k— I 

Ul 

Ul 

< 



✓ 


15 


INTENT TO EXPAND DATA BASE BY WORKING WITH: 

• OTHER GOVERNMENT RESEARCH ORGANIZATION 

• REPRESENTATIVES OF MANUFACTURING INDUSTRIES 

• REPRESENTATIVES OF MATERIAL SUPPLIERS 


II. DESCRIPTION AND DEFINITION OF MATERIAL PARAMETERS 


A 11st of material attributes has been collected 
from prsons recoiiiiiendecl by members of the SAFER 
Advisory Committee Technical Group and Is Included 
as Section II of this report. These attributes 
represent the parameters or performance values of a 
specific material by which the material can be 
assessed In terms of Its contribution to an air- 
craft fire scenario and applicability to a parti- 
cular component. The attributes Included on the 
list vary as a function of the component the 
material Is utilized for because of the different 
performance criteria of the different components. 

A description or explanation of the attribute Is 
also provided. Each of these attributes has been 
Incorporated Into the Aircraft Interior Materials 
Library. 


/ 
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DESCRIPTION AND DEFINITION OF PARAMETERS UTILIZED IN 
CURRENT VERSION OF LIBRARY MODEL 


PARAMETER 


DESCRIPTION/DEFINITION/EXPLANATION 


MATERIAL IDENTIFIER 


CHEMICAL NAME 
TRADE NAME 
MATERIAL SUPPLIER 


3MALiND.JJE£JBABM]^ 


IGNITION RESISTANCE 
TIME TO IGNITION (SEC) 
LOI 

FLAME RESISTANCE 


FLAME SPREAD (MM/S) AT 5 W/CM^^ 
PYRO TEMP AT 1st FLASH (C) 

HEAT RELEASE RATE (Q) 

TOTAL HEAT RELEASE 

(A HEAT) 


ASTM D-2859; "pilV is Ignited and burn 
distance from "pill" is measured 

The time in seconds until the sample 
ignites at a 3.5 W/M^ heat flux 

Limiting oxygen index; ASTM D-2863; 
percent oxygen required for ignition 

Far 28.853 (a) Appendix F; 60 sec. 
vertical flame exposure to measure burn 
length, ignition time, self-extinguishing 
time and whether there is any drip from 
the sample; specimen thickness ~ .040 ± 
.005 in. 

Flame travel rate at the heat source 
specified. The flame spread is measured 
in millimeters per second 

This data entry provides the sample 
pyrolysis temperature in degrees Centi- 
grade at the moment the flame flash 
occurs 

Heat release rate usually expressed in 
W/CM^ at heat flux rate specified 

Total heat release usually expressed in 
W sec/cm^ at heat flux rate specified 


j' 
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wmimjiiRE^mmmmm ( cont ^ d ) 


PARAMETER 
HEAT DEFLECTION 

THERMAL STABILITY (TGA) 

CHAR YIELD {% WT REMAINING) 
SMOKE DENSITY -Ds 


TIME TO 1st SMOKE (MIN) 

TIME TO INCAPACITATION (MIN) 

TIME TO DEATH (MIN) 

ALC (50) 

CO CONCENTRATION 


DESCRIPTION/DEFINITION/EXPLANATION 

ASTM D 648, Method of test for deflec- 
tion teiTiperature of plastics under 
load; 264 psi and 1820 kPa load iiteasure- 
nients 

Therinogravemetrlc analysis at heating 
rate of 20° C/Mln In air; % 

Percent of material (char) remaining 
at 800OC 

FAA-NPRM-SMOKE Standard Docket 
No. 9611. Notice 73-5, Feb. 1975, 
Appendix F (1); measures flaming 
condition, smoke density at 6 min. 
for specimen thickness of .040 4 
.005 In. 

The time In minutes until the specimen 
first emits smoke during testing 

The time for the start of the test 
until it appears that all laboratory 
animals in the test cannot function 
as a result of the toxic fumes 
released from the material being tested 

The time in minutes until all labora- 
tory animals have died as a result of 
the toxic fumes from the specimen 

Apparent lethal concentration of toxic 
substances producing 505^ incidence of 
death among laboratory animals during 
test at 700OC; MG/1 Iter 

Carbon monoxide concentration at heat 
flux rate specified, expressed in 
parts per million 
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PARAMETER 


DESCRIPTION/DEFINITION/EXPLANATION 


DENSITY (G/M^ ot' G/M^) ASTM D-1564; the density of the 

material expressed either as grams 
per square meter or as grams per 
cubic me ter I in the case of materials 
such as foams 


WEIGHT 

SAMPLE WEIGHT (GRAMS) 

SPECIFIC GRAVITY 
WATER ABSORPTION 


FTMS 191, Method 5041 

The weight of the sample utilized 
in the tests, expressed in units 
of grams 

FTMS 406, Method 5011 

FTMS 406, Method 7031 

% water absorbed after 24 hours at 

23“C 


HARDNESS 


FTMS 406, Method 1081 
Rockwell, M scale 



FLEXURAL STRENGTH 
FLEXURAL MODULUS 
MOD OF ELASTICITY 
COMPRESSIVE STRENGTH 
COMPRESSION 

INDENTATIQN/DEFLECTION 
TENSILE STRENGTH 


ELONGATION 

IMPACT 


FTMS 406, Method 1031, in 10^ psi 

FTMS 406, Method 1031, in 10^ psi 

FTMS 406, Method 1031, in psi 

FTMS 406, Method 1031, in 10 3 psi 

ASTM 1564, % of compression 

ASTM, Method A, in CM 

FTMS 406, Method 1011 
Number of kilograms required to reach 
limit of material's tensile strength, 
in 103 psi 

FTMS 406, Method 1011, Speed C 
& of original length which sample 
stretches under load at break 

FTMS 406, Method 1071 
. Ft. Ib/in of notch 
. Ni ni/m 
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PARAMETERS 


DESCRIPTION/DEFINITtON/EXPLANATION 


ABRASION 



ASTM 1175 duck abrader*, number' of 
cycles which abnader completes befone 
material is torn 


TEAR 

COLORFASTNESS 

SOIL AND CLEANER RESISTANCE 
EASE OF MAINTENANCE INDEX 

PEEL STRENGTH 


FTMS 191, Method 5132; amount of 
pressure needed to produce tear, In KG 

FTMS 191, Method 5060; use of ultra- 
violet Fade-O-Meter, In hours 

Excellent, good, fair or poor 

An Indexed number relating to the 
maintenance complexity 

The amount of pull necessary to separate 
one layer from another in a panel, in 
centimeter kilograms 


PE Q . CE $.$ CH AEAmBmM 


AVAILABILITY OF COLORS 

RAW MATERIAL COST 
EST. FABRICATION COSTS 

SURFACE BONDING ACCEPTANCE 


A "yes" or "no" Indicating availability 
of a wide range of colors 

Cost of raw material in $/LB 

Estimated costs to fabricate one unit, 
in $ 

180° 

-Peel Ib/in. 

-N/m 
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III. DESCRIPTION AND EXAMPLE OUTPUT OF AIRCRAFT 
INTERIOR MATERIALS LIBRARY 


The following section Includes an example 
Interactive computer session utilizing the 
Aircraft Interior Materials Library, An 
explanation accompanies the example session. 
The library is capable of handling data for 
many different aircraft Interior parts. At 
this time the library contains information 
on selected materials applicable to aircraft 
seats and wall panels. This includes 
materials for the following; 

• panel face sheet 

• panel bond ply 

• panel honeycomb 

• panel foam 

• panel decorative film system 

• seat cushion 

• seat adhesive 

• seat cushion reinforcement 

• seat fire blocking layer 

• seat slip cover 

• seat decorative fabric 

• seat thermoplastics 

The library system was developed and Is 
operational on the Ames In-house IBM 360/TSS 
computer system. 
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DESCRIPTION OF 

AIRCRAFT INTERIOR MATERIALS LIBRARY 
INTERACTIVE COMPUTER SESSION 


The following describes to the reader each of the steps taken 1n the 
example session of the user-interactive Aircraft Interior Materials 
Library, User responses to program questions are underlined In the 
example to facilitate the reader's understanding. In addition, user 
responses are all followed by a carriage return symbolized in this 
example by an arrow ( P ). 

To initiate execution of the model the user types LIBRARY . After 
the program titles and credits have been printed, the program lists 
the aircraft interior parts for which data can be stored. The user 
is requested to specify the part he wants to analyze by keying in 
the number which corresponds to that part. 

SPECIFY PART NUMBER FOR ANALYSIS: f S 

When the user specifies part number 5 - decorative wall panels (for 
which data is stored), the library program indicates it is loading 
into its work space the data base of panel material characteristics. 

READ DATA BASE OF PANEL MATERIAL CHARACTERISTICS- 

SCDAk»**.FAA.PANELMAT COPIED AS SCDAK»»».TEMP.D. 

The program now implements a subroutine specific to this part. There 
are two basic assemblies or sub-parts for wall panels, a sandwich made 
yp of a core structure with bond plies, facesheets, adhesives and 
possibly foam, and a film system made up of protective and substrate 
films with inks and adhesives. For this version of the screening 
model, decorative panels can utilize one of four sandwich configura- 
tions. These options, along with their corresponding numbers, are 
printed and the user is asked to select the appropriate configuration: 
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SANDWICH CONFIGURATIONS FOR DECORATIVE PANELS 

NO NAME 

1 EPOXY 

a PHENOLIC 

3 BISMALEItllDE 

H POLYiniDE 

SPECIFY SANDWICH CONFIGURATION FOR ANALYSIS: f 1 ^ 

The user response of “1" indicates that an epoxy sandwich configuration 
has been specified. This ensures that all potential components of the 
sandwich panel will be compatible with epoxy face sheets and bondplies. 


At this point the user is shown a list of the potential decorative 
uiermoplastic film configurations that may be combined with the sand- 
wich configuration already selected, He is requested to specify one 
of the films as follows: 


DECORATIVE THERMOPLASTIC FILM CONFIGURATIONS FOR WALL PANELS 


NO PROTECTIVE FILM 


INK SUBSTRATE FILM 


1 CLEAR PVF TEDLAR ACRYLIC 
a CLEAR PVF TEDLAR ACRYLIC 
3 CLEAR PVFH FLUOREX H ACRYLIC 
M CLEAR PVF TEDLAR ACRYLIC 
S CLEAR PVF TEDLAR ACRYLIC 


WHITE PVF TEDLAR 
FM-PVF FLAM MOD TEDLAR 
WHITE PVpa FLUOREX H 
WHITE PC 

CLEAR POLYETHERSULFONE 


SPECIFY THERMOPLASTIC FILM CONFIGURATION FOR ANALYSIS: ? 1 


In this instance, the user response of "1" designates that the decora 


tive film configuration will consist of: 

CLEAR PVF TEDLAR 
ACRYLIC INK 
WHITE PVF TEDLAR 

The user is then asked if he wants a list of the material generic and 
trade names that can be used in the specified sandwich and film con- 
figurations. 

PRINT LIBRARY OF MATERIAL NAMES CYES OR NO}? YES ^ 
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I 

i 

I The "yes" response generates the list of generic and trade names 

with the associated, unique material code categorized by the appro- 
priate elements in the decorative panel. The decorative panel may 
be comprised of up to eight sub-parts or elements. Figure 1 displays 
the organization of a hypothetical system for a decorative panel that 
utilizes all eig* *; elements. 



THERMOPLASTIC 


Figure 1 - MATERIAL ELEMENTS IN AN AIRCRAFT PANEL 


As can be seen in Fig'jire 1 on the preceding page, some elements may 
appear more than one time in the panel system. The configurations 
specified in the example computer session that follows utilize only 
six of the eight potential elements. 

The user is then requested to specify whether he wants a l<5t of the 
characteristics data for any of the materials named. 

PRINT LIBRARY OF NATERIAL CHARACTERISTICS DATA? CYES OR NOIf m ^ 

When a "yes" response is made, as in the example, the user is asked to 
specify the particular materials the library of characteristics data is 
to be printed for. The materials are nanted using 4-digit codes which 
have been displayed in the library of material names. 

SPECIFY flATERIAL CODES AS M DIGIT INTEGERS 
{ZERO WILL TERMINATE RE(3UESTS> 

MATERIAL CODE? 1000 ^ 

MATERIAL CODEf etc 

Only four material libraries can be displayed at one time due to the 
requirement to restrict the report output to the size of an 8!^" width 
page. Therefore, if the user wants to display data on six materials, 
the first four will be specified and printed for one report and the 
fifth and sixth specified and printed in a second report. The 
example that follows illustrates this procedure. Data for material 
coded 1000, 2000, 4010 and 6400 are printed in the first report, and 
materials coded 7500 and 8400 in the second. The user indicates he 
is finished with requests for material characteristics data by 
entering at zero. 

MATERIAL CODEf D ^ 

The user's entry of "0" has indicated the termination of requests for 
materials characteristics to be displayed for rnateria.ls within the 
previously specified configurations, (epoxy sandwich configuration and 
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thermoplastic film configuration #1). However, the library model 
continues to allow the user to specify requests for additional libraries 
as follows: 

ANOTHER LIBRARY? <YES OR NOIfYES ^ 

A "no" response Indicates that no additional libraries are desired and 
will trigger a question about continuing with the screening iwdel. A 
"yes" response will trigger a series of questions to prompt the user 
to specify the exact library desired. The first question Is: 

NEU CONFIGURATION ? -CYES OR NO> ?N0^ 

A "yes" response will direct the program to the series of questions 
discussed earlier to specify the sandwich and thermoplastic film 
configurations. A "no" response will trigger a question to determine 
if the additional library desired is for a new part. 

NEU PART ? -CYES OR NO> ^ 

In the example provided in the pages following this discussion, the 
user has Indicated with a "yes" response that a new library Is desired 
for a new part. Thus, the model Is directed to return to the original 
set of questions prompting the selection of an aircraft Interior part. 

The remainder of the example session that follows traces the execution 
of the library model for two additional aircraft parts, seats and 
luminaires. The run is terminated when the user answers the questions 
"ANOTHER LIBRARY?" and "CONTINUE WITH SCREENING MODEL?" with a "no" 
response. 

ANOTHER LIBRARY? TYES OR N0>?l;^ ^ 

CONTINUE WITH SCREENING MODEL ? -CYES OR N0>?N0 
END OF RUN 
TERMINATED: STOP 
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EXAMPLE INTERACTIVE COMPUTER SESSION WITH 


AIRCRAFT INTERIOR MATERIALS LIBRARY 
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LIBRARY 


AIRCRAFT INTERIOR MATERIALS MODEL 
DEMONSTRATION VERSION 8/80 


NASA-ARC 

CRPO 

J.A. PARKER 


ECON, INC. 

SAN JOSE, CA. 
J.P. SKRATT 


EXISTING DATA BASE HAS INFORMATION ON THE FOLLOUINO A/C INTERIOR PARTS 


NO NAME 

1 CEILING PANELS 

2 LAVATORY PANELS 

;j CARGO LININGS 

A STRUCTURAL FLOOR PANELS 

5 DECORATIVE WALL PANELS 

6 UINDOU REVEALS 

7 SEATS 

8 INSULATION 

9 PARTITIONS 

10 STORAGE BIN DOORS 

11 DUST COVERS 

12 CARPETS 

13 DRAPERY 

14 LUMINAIRES 


SPECIFY PART NUNBER FOR ANALYSIS; ? 5 


READ DATA BASE OF PANEL MATERIAL CHARACTERISTICS. 
scdak*m.faa.panelmat copied as SCDAK*'**.TEMP.D. 
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SANUriCH UONFlGURAnONS FOR DECORATIVE UAIL PANELS 


NO MANE 

1 EPOXY 

2 PHENOLIC 

3 DimEIHIDE 

4 POLYIHIDE 

SPECIFY SANDWICH CONFIGURATION FOR ANALYSIS; ?1 

DECORATIVE THERHOPLASTIC FILN CONFIGURATIONS FDR DECORATIVE WALL PANELS 


NO 

PROTECTIVE F.ILH 

INK 

SUBSTRATE FILN 

1 

CLEAR PVF TEDLAR 

ACRYLIC 

WHITE PVF TEDLAR 

2 

CLEAR PVF TEDLAR 

ACRYLIC 

FH-PVF FLAN HOD TEDLAR 

3 

CLEAR PVF2 FLUOREX H 

ACRYLIC 

UHITE PVF2 FLUOREX H 

4 

CLEAR PVF TEDLAR 

ACRYLIC 

WHITE PC 

5 

CLEAR PVF TEDLAR 

ACRYLIC 

CLEAR POLYETHERSULFONE 


SPECIFY THERHOPLASTIC FILH CONFIGURATION FOR ANALYSIS; ?1 


PRINT LIBRNRT OF HNTERIRL NRNES? (TES OR N0)7VES 


coue 

NO. GENERIC NANE TRADE NAME 


S A N D U I C H 


FACE SHEET 


BASELINE- 

101)0 EPOXY 


FIBERITE NXB-720?, 


BOND PLY 

BASEL! NE= 

2000 EPOXY FIBERITE HXB-7251 

HONEYCOMB 

BASELINE- 

4010 N0NEX13PCF <0.125 IN CELL) 

T H E R N 0 P L A S T I C FILM 


PROrECTIVE FILM 

BASELINE- 

6400 

DECORATIOE INK 


CLEAR PVF TEDLAR 


BASELINE- 

7500 ACRYLIC INK 

SUBSfRATE FILM 


BASELINE- 

8400 WHITE PVF TEDLAR 




30 


PRINT LIBRARY OF NATERIAL CHARACTERISTICS DAT/i^T (YES OR NO)?YES 


SPECIFY HATERIAL CODES AS 4 DI6IT INTEGERS. 
(ZERO UII.L TERNINATE REQUESTS) 

MATERIAL C0DET1000 
MATERIAL C0DET2000 
MATERIAL CODET4010 
MATERIAL C0DETA4OO 



CODE 

CUDE 

CODE 

CODE 


1000 

2000 

4010 

6400 


B/L 

B/L 

D/L 

E/L 






— — 

FIRE CHARACTERISTICS 

LOI 

29.000 

27.700 

30.900 

46.000 

O(ItOT) AT 5 U/CM2 

0.108 

0.154 

0.129 

0.240 

O(DOT) AT 2.S M/CH2 

0.790 

1.122 

0.343 

0.780 

Q(HOT) AT t 0;CM2 

1.030 

1.466 

1.072 

0.108 

DELTA H AT S U/CM2 

14.660 

17.500 

22.410 

42.060 

DELTA H AT 2.5 U/CM2 

18.920 

22.590 

109.930 

217.500 

DELTA H AT 1 M/CM2 

56.310 

67.270 

254.360 

297.300 

CHAR YIELD (Z UT REMAINING) 

80.300 

59.800 

10.000 

10.000 

SMOKE S TOXICITY 

D(S) AT 5 U/CM2/ 

1.800 

1.800 

0.000 

N/D 

D(S) AT 2.5 U/CM2 

12.200 

2.200 

0.220 

N/D 

D(S) AT 1 U/CM2 

18.800 

18.800 

4.320 

N/D 

CO CONCENTRATION AT 1 U/CM2 

16.900 

16.900 

9.570 

N/D 

CO CONCENTRATION AT 2.5 M/CM2 

32.100 

32.100 

20.210 

N/D 

CO CONCENTRATION AT 5 N/CM2 

83.800 

83.800 

62.760 

N/D 

ALC(50) (MG/LITER) 

N/D 

71.400 

N/D 

N/D 


OTHER 


WEIGHT (KG) 

0.822 

0.822 

0.936 

0.069 

RAU MATERIAL 4/LB 

10.000 

10.000 

40.000 

N/D 

EST. FABRICATION COSTS (I) 

0.000 

0.000 

0.000 

0„000 

PEEL STRENGTH (CM. KG) 

N/A 

17.200 

N/A 

N/A 

ELONGATION (Z) 

N/A 

N/A 

N/A 

48.600 

WEAR 

N/D 

N/D 

N/D 

N/D 

EASE OF MAINTENANANCE INDEX 

N/A 

N/A 

N/A 

N/D 
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SfECirV HAfERIAL CODES AS 4 DIGIT INTEGERS. 
(ZERO UILL TERHINATE REQUESTS) 


(lATERIAU C0DE77500 
NATERIAL CODETGAOO 
MATERIAL C0DE?0 



CODE 

CODE 


7500 

8400 


B/L 

l/L 

FIRE CHARACTERISTICS 



LOI 

ts.ooo 

30.000 

O(DOT) AT 5 U/CM2 

0.040 

0.120 

U(DOT) AT 2.5 U/CH2 

0.130 

0.390 

U(DOT) AT t U/CH2 

0.1SO 

0.540 

DELTA H AT 5 0/CH2 

7.010 

21.030 

DELTA H AT 2.5 U/CH2 

36.300 

108.750 

DELTA H AT t U/CH2 

49.600 

148.650 

CHAR YIELD (Z UT REMAINING) 

IS. 000 

10.000 


SMOKE 8 TOXICITY 


D(S) AT 5 U/CM2/ 

N/D 

N/D 

D(S) AT 2.5 M/CM2 

N/D 

N/D 

D(S) AT 1 U/CM2 

N/D 

N/D 

CO CONCENTRATION AT 1 H/CM2 

N/D 

N/D 

CO CONCENTRATION AT 2.5 Q/CH2 

N/D 

N/D 

CO CONCENTRATION AT 5 U/CM2 

N/D 

N/D 

ALC(50) (MG/LITER) 

N/D 

N/D 

OTHER 

WEIGHT <KG) 

0.139 

0.139 

RAW MATERIAL f/LB 

10.000 

3.000 

EST. FABRICATION COSTS (1) 

0.000 

0.000 

PEEL STRENGTH (CM. KG) 

N/A 

N/A 

ELONGATION (Z) 

N/A 

63.000 

WEAR 

N/D 

N/D 

EASE OF MAINTENANANCE INDEX 

N/A 

N/D 


ANOTHER LIBRARY? (YES OR NO)»YES 
NEU CONFUjURATION T (YES OR NO) ?NO 
NEW PART 'f (YES OR NO) TYES 


EXISTING DATA BASE HAS INFORHATION ON THE FOLLOWING A/C INTERIOR PARTS 


NO NAHE 

) CEILING PANELS 

2 LAVATORY PANELS 

3 CARGO LININGS 

A STRUCTURAL FLOOR PANELS 

5 DECORATIVE WALL PANELS 

6 UINOOU REVEALS 

7 SEATS 

8 INSULATION 

9 PARTITIONS 

to STORAGE BIN DOORS 

1 1 OUST COVERS 

12 CARPETS 

13 DRAPERY 

M LUHINAIRES 


SPECIFY PART NUHBER FOR ANALYSIS: 

(ZERO WILL TERNINATE PROGRAH. ) 17 


READ DATA BASE OF SEAT MATERIAL CHARACTERISTICS. 
SCDAK^m.FAA.SEATNAT copied OVER SCDAK’»?*.TENP.D 


LliK<^RY OF HATERIAL NAHES? (YES OR NO)'?YE8 


CODE 

NO. GENERIC mE TRADE NAHE SUPPLIER 


DECORATIVE FADRIC 


BASELINE" 

110R WOOL/AHIDE S??427-)12 COLLINSRAIHNAN 

902 U00LJC2 NYLON 

AL IERNArES= 

ItOO ANIDE 

ItOI AMIDE-IHIUE/OOOt BLEND 20787 H.LELIEVRE 

52.52 KERNEL, 47. 52 COOL 
5102 COTTON 

1002 COTTON DOUBLE KNIT 
1103 ARANIO 

1002 NOHEX DENSITY 

1105 NOMOLOID/ARAHID 

502 KYN0L,502 NONEX 

1106 AMIDE/CHLOROPRENE 

NYLON SOLD WITH V0NARR3 FOAN BACKING 

1107 URETHANE/ANIDE 

URETHANE ELASTOHER COATED ON NYLON FABRIC 

SLIP SHEET 


ALTERNATES" 

2214 ARAHID 

NOHEX III FABRIC 


FiKE eiUCHtNa UYEfi 


ALTERNATE8- 

3200 NOVOLOID 

lOOX KYNOL (TIIIU UEAVE) 

320t NOOOLOID/ARAMID 

?0Z KYN01.,30{ HOHEX<RERH PRESS FINISH) 2006/H2 

3202 NOVOLOIO/ARAHID 

70X KYN0L,30X NOHEX <PERH PRESS FINISH) 1SyO/H2 

3203 NOOOLOID 

tOOX KYNOL BATTING ON POLYESTER SCRIN NEEDLE PUNCH 

3204 IHIDAZOLE 

PSI FABRIC t UNSTABILIZED TUIU 

3205 IHIDAZOLE 

PDI 3i BATTING NATURAL UNSTABILIZED FRON STAPLE 

3206 IHIDAZOLE 

SLACK COLORED SATTINO 

3207 NOVOLOID FIBER BATTINO 

REHAY SPUN BONDED POLYESTER FAB NEEDLED U/ 1 00% KYNOL 

3208 POLYCHLOROPRENE UONAR NO. I 

.156 CH NEOPRENE FOAH WITH COTTON 8CRIH 
3200 POLYCHLOROPRENE VONAR NO. 2 

.317CH NEOPRENE FOAH WITH COTTON SCRIH 
3210 POLYCHLOROPRENE VONAR NO. 3 

.475CH NEOPRENE FOAH UITH COTTON SCRIH 
3212 DURETTE UPHOLSTERY 

3215 AHIDE-IHIDE 

KERNEL FABRIC 

3216 400-11 FIRE-SAFE PROD 

10.4 0Z/YD2 DURETTE BATTING 


REINFORCEHENT 


ALTERNATES- 

4213 SILICONE 

SILICONE RUBBER 

4214 ARAHID 

NOHEX III FABRIC 

4217 400-6 FIRE-SAFE PROD 

4.4 0Z/YD2 DURETTE DUCK 


CUSHIONIN0 


BASEUHE- 

5302 URETH/^NE 

POLYURETHANE FOAH, FLEXIBLE 

ALTERNATES- 

5300 OLASS FG 215 

GLASS FIBER BLOCK CUSHION EPGE GRAIN 

5301 POLYFHOSPHAZENE 

APN PHOSPHAZENE OPEN CELL FOAH 

5303 SILICONE 

SILICONE RUBIER SPONGE 

5304 SILICOrvE 141B3-B 

SILICONE RUBBER SPONGE 11.8 LB/F3 

5305 SILICONE 

SILICONE RUBBER SPONGE 
5303 H-45C 

URETHANE FOAH .033G/CC 
5307 HU -7-77 

NEOPRENE FOAH, OPEN CELL 

5309 9FRi18B 
SILICONE SPONGE 9.4 LB/FT3 

5310 LS FORHULA T 


EXP RUBBERtPLAST 
BIOCKINO 

NOSITES RUBBER 

ER CARPENTER 
TOYAD 

KIRKILL RUBBER 
rOYAD 


NEOPRENE FOAH 7.5PCF 


PRINT LIHRART OF HATkRIAL CHARA0TERI8TTCS OATA^ (TES OR NO)tYES 


SPECIFY HATIRIAL COOES AS 4 DISH INTEGERS. 

(ZERO yia TERNINATE RCOUESIS) 

NATERIAL C0PE’i!04 
MATERIAL C0BET3203 
NATERIAL CODE?33!4 

S3t4HATERIAL CODE IS NOT CURRENTLY IN DATA lASC. 


NATERIAL COOET3304 
NATERIAL CODEYO 


FIRE CHARACTERISTICS 

PILL TEST (CN) 

riHE TO lONITION (SEC) 

PLANE SPREAO(MN/S) AT 2.5 0/CN2 

PLANE SPREAIKNN/S) AT 3.S U/CN2 

PLANE SPREAD(HN/S) AT 5 U/CN2 

PAR 25.853(B) TINE (SEC) 

FAR 25.853(8) LENGTH (CN) 

PAR 25.853(B) DRIP (YES/NO) 

PTRO TENP AT 1ST PLASH (C) 

HEAT RELEASE (KM/N2) 2.5 U/CN2 
HEAT RELEASE (K0/N2) 3.5 U/CN2 
HEAT RELEASE (KU/N2) 5 U/CN2 

SNOKE S TOXICITY 

NBS - FLAMING 90 SEC 

NBS - PLANING 4 NIN 

NBS - NON PLANING 90 SEC 

NBS - NON PLANING 4 NIN 

TIME TO INCAPACITATION (NIN) 

TIME TO DEATH (NIN) 

riNE TO 1ST SNOKE (NIN) 

OTHER 


DENSITY (0/N2 OR 0/N3) 
SAMPLE WEIGHT (GRANS) 
AVAILIBILITY OP COLORS 
COLORPAST 
COMPRESSION U) 
INDENTATION/DEFLECTION (CN) 
ABRASION (NO. OF CYCLES) 
TEAR (KG) 

TENSILE STRENGTH (KG) 

LST. FABRICATION COSTS U) 
RAU MATERIAL l/LB 


CODE 

CODE 

CODE 

1104 

3203 

5304 

B/L 

ALT 

ALT 


0.000 

0.000 

N/A 

4.900 

25.000 

10.000 

3.000 

3.600 

5.500 

6.000 

7.000 

6.000 

6.700 

6.600 

6.000 

1.000 

0.000 

0.000 

2.300 

2.500 

1.500 

NO 

NO 

NO 

275.000 

40.000 

NO FLASH 

163.000 

74.700 

519.500 

159.000 

47.900 

468.500 

160.000 

65.500 

596.700 


64.000 

11.000 

51.000 

127.000 

16.000 

115.000 

28.000 

4.000 

42.000 

73.000 

8.000 

118.000 

0.830 

3,480 

6.810 

2.590 

4.550 

8.340 

0.300 

1.100 

1.200 


457.000 

213.000 

0,190 

10.500 

4.700 

80.500 

YES 

NO 

NO 

EXCELLENT 

N/A 

N/A 

N/A 

N/A 

0.300 

N/A 

N/A 

N/D 

750.000 

N/D 

H/D 

6.400 

3.140 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

1.000 

N/D 
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/ANOTHER LIBRARY? (YES 08 NO)?YES 
NEW PART 'f (YES OR NO) ?YES 


EXISTING DATA BASE MAS INFORHATION ON THE FOUOUINO A/C INTERIOR PARTS 


NAHE 

1 CEILING PANELS 

2 LAVATORY PANELS 

3 CARGO LININGS 

4 STRUCTURAL FLOOR PANELS 

5 DECORATIVE UALL PANELS 

h UINDOU REVEALS 

7 SEATS 

8 INSULATION 

9 PARTITIONS 

10 STORAGE BIN DOORS 

11 DUST COVERS 

1 2 CARPE TS 

13 DRAPERY 

14 LUMINAIRES 


SPECIFY PART NUMBER FOR ANALYSIS: 

(ZERO UILL TERMINATE PROGRAM.) ?14 


READ DATA BASE G THER;'’ TPLASTICS MATERIAL CHARACTERISTICS. 
8CDAK*M.FAA.THEb.MAi '„,1PIEH OVER SCDAKi‘*'»oTEMP,D.‘ 

PRINT LIBRARY OF MATERIAL NAMES? (YES OR NO)?YES 
WHAT? (YES OR NO) YES 


CODE 

NO. GENERIC NAME TRADE NAME 


THERMOPLASTICS 


BASELINE- 

<4410 CHLORINATED-PVC 

ALTERNATES- 

4411 POLYCARBONATE 

4412 POLYETHERSULFONE 

4413 POLYPHENYLENE SULFIDE 


SL 1000 
212 P 
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PRINT LIBRNRY OF MATERIAL CHARACTERISTICS DATA? (YES OR NO)fYES 


SPECIFY 

MATERIAL CODES AS A 

DIGIT INTEGERS. 





(ZERO MILL TERMINATE 

REQUESTS) 




MATERIAL 

CiniE^MlO 





MATERIAL 

C0DE74AH 





MATERIAL 

C0DE?AA12 





MATERIAL 

CODE?A41J 

CODE 

CODE 

CODE 

CODE 



AA10 

AAlt 

6412 

6413 



B/L 

ALT 

ALT 

ALT 


THERMAL AND FIRE CHARACTERISTICS 


HEAT DEFLECTION TEMP 0 264 PSI 

200.000 

230.000 

390.000 

275.000 

HEAT DEFLECTION TEMP B 1820 KPA 

84.000 

110.000 

199.000 

135.000 

SMOKE DENSITY FLAMING (6MIN) 

140.000 

300.000 

20.000 

100.000 

TGA C 

N/D 

N/D 

440.000 

430.000 

LIMITING OXYGEN INDEX 

50.000 

32.000 

30.000 

48.000 

ALC50 AT 700 C MG/LITER 

N/D 

N/D 

N/D 

N/D 

delta HEAT 1 .0 U/CM2 

N/D 

N/D 

N/D 

N/D 

2.5 U/CM2 

N/D 

N/D 

N/D 

N/D 

5.0 M/CM2 

N/D 

N/D 

N/D 

N/D 

CHAR YIELD 

N/D 

N/D 

N/D 

N/D 

QDOT AT 1.0 U/CM2 

N/D 

N/D 

N/D 

N/D 

2.5 U/CM2 

N/D 

N/D 

N/D 

N/D 

5.0 U/CM2 

N/D 

N/D 

N/D 

N/D 

FAR 25.853 

N/D 

N/D 

N/D 

N/D 

CO AT 1.0 U/CM2 

N/D 

N/D 

N/D 

N/D 

2.5 W/CM2 

N/D 

N/D 

N/D 

N/D 

5.0 H/CM2 

N/D 

N/D 

N/D 

N/D 

MECHANICAL S PHYSICAL 

TENSILE STRENGTH (PSI) 

5400,000 

8000.000 

11000.000 

9500.000 

TENSILE STRENGTH (MPA) 

37.200 

55.200 

75.800 

65.400 

ELONGATION X OF R.T. 

40.000 

30.000 

N/D 

1.500 

FLEXURAL STRENGTH (PSI) 

10000.000 

12000.000 

16000.000 

13000.000 

FLEXURAL STRENGTH (MPA) 

68.900 

82.700 

113.000 

88.600 

SPECIFIC GRAVITY 

1.570 

1.230 

1.370 

1.300 

IMPACT STRENGTH, NOTCHED IZCD 

6.600 

2.000 

-j.600 

1.200 

IMPACT STRENGTH, N M/M: 

352.000 

107.000 

85.400 

64.200 

MOD OF ELASTICITY (K PSD 

300.000 

300.000 

350.000 

500.000 

MOD OF ELASTICITY (MPA) 

2070. OOC 

2070.000 

2415.000 

3550.000 

COMPRESSIVE STRENGTH (PSI) 

N/D 

N/D 

N/D 

N/D 

COMPRESSIVE STRENGTH (MPA) 

N/D 

N/D 

N/D 

N/D 

t'EIGHT 

N/D 

N/D 

N/D 

N/D 

OTHER 

ULTRAVIOLET FADE-O-KETER (1 HR) 

60.000 

60.000 

50.000 

50.000 

SURFACE BONDING ACCEPTANCE 180 

10.000 

10.000 

POOR 

N/D 

SURFACE BONDING ACCEPTANCE, N/M 

1751.000 

1751.000 

N/D 

N/D 

SOIL * CLEANER RESISTANCE 

EXCELLENT 

FAIR 

FAIR 

EXCELLENT 

COST RATING 

1.300 

1.000 

4.000 

2.500 
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SPECIFY HATERlAl CODES AS 4 DIGIT INTEGERS. 
(ZERO MILL TERMINATE REUUESTS) 

(1ATERIAL C0DE?0 

ANOTHER LIBRARY^ (YES OR NO)7NO 

CUNTINUE MITH SCREENING MODEL T (YES OR NO)?NO 


END GF RUN 
TERHINRTED: STOP 
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LISTING OF ALL MATERIALS AND THEIR CHARACTERISTICS 
DATA CURRENTLY INCLUDED IN LIBRARY 


This section contains computer output reports for all 
the materials entered into the library during this 
study. The section is divided into materials used in 
panels, materials used in seats, and thermoplastic 
materials used in window reveals and luminaires. The 
panel materials are further divided into configurations 
for the sandwich and decorative film. Each subsection 
is labeled to indicate the appropriate part and 
configuration. 

Each subsection contains two kinds of output reports. 
The first set of output reports displays the name and 
corresponding code number for each material as well as 
the material trade name. The second set of reports 
shows the fire characteristics, smoke and toxicity and 
other miscellaneous data. 


DECORATIVE PANEL MATERIALS 


SANDWICH CONFIGURATION: NO. 1 EPOXY 

FILM CONFIGURATION: NO. 1 CLEAR PVF TEDLAR 

ACRYLIC INK 
WHITE PVF TEDLAR 
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CO'uE 

NO. GENERIC NrtrtE TRADE NAME 


RACE SHEET 

/ 


BASELINE- 

1000 EPOXr 

BOND PIT 

BASEI INE“ 

2000 EPOXT 

HONEYCOMB 

BASEL INE- 
AOIO 

PROTECTIVE FILM 

BASELINE- 

(i-lOO 

DECORATIVE INK 

BASEIINE- 

7500 

SUBSTRATE FILh 


BASELINE- 

8'iOO 


FIBEfilTE HXB-7203 


FIBERITE HXB’-725I 


NOhEXISPCF (0.125 IN CELL) 


CLEAR PVF TEDLAR 


ACRYLIC INK 


WHITE PVF TEDLAR 



COPE 

CODE 

COPE 

COPE 


1000 

2000 

401 A 

6400 


P/L 

P/L 

P/L 

P/L 






FIRE CHARACTERISTICS 

1.0 1 

29.000 

27.700 

30.900 

46.000 

odiOT) AT 5 u/ch:; 

0.103 

0.154 

0.129 

0.240 

IKDGT) AT 2.5 O/Cfi.l 

0.790 

1.122 

0.343 

0.780 

OiDOT' AT 1 W/Cfi2 

1.030 

1.466 

1.072 

0. I•''8 

OELTA H AT 5 W/CH2 

14.660 

17.500 

22.410 

42.060 

DELTA H AT 2.5 U/CH2 

18.920 

22,590 

109.930 

217.500 

DELTA H AT ! U/CH2 

56.310 

67.270 

254.3.i!0 

297.300 

CHAR YIELIi {•/. UT REHAINING) 

80.300 

59.800 

1 0.000 

10.000 

SHOKE X TOXICITY 

Ii(Si AT 5 IJ/CH2 

1 .800 

1 .800 

0.000 

N/P 

Ii(S) AT 2.5 U/Crl2 

12.200 

2.200 

0.220 

N/p 

mSi AT 1 U/CH2 

18.800 

18.800 

4.320 

N/p 

CO CONCENTRATION AT 1 U/CH2 

16.900 

16.900 

9.570 

N/p 

CO CONCENTRATION AT 2.5 y/CH2 

32.100 

32.100 

20.210 

N/P 

CO CONCENTRATION AT 5 U/CH2 

83.800 

83.800 

62.760 

N/P 

ALC(50) (HG/LITER) 

N/Ii 

71.400 

N/p 

N/P 


OTHER 


UEIGHT (KC’t 

0.822 

0.822 

0.936 

0.069 

RAU fiATERIAL i.'lP 

10.000 

10.000 

40.000 

N/P 

E5T. FABRICATION COSTS 14) 

0.000 

0.000 

0.000 

0.000 

PEEL STRENGTH (CH.KG) 

N/A 

17.200 

N/A 

N/rt 

ELONGATION (7.) 

N/A 

N/A 

N/A 

48.600 

WEAR 

N/P 

N /P 

N/P 

N/P 

EASE OF HAINTENANANCE INPEX 

N/A 

N/A 

N/A 

N/P 
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f 


COJE CODE 

7500 8400 

B/L B/L 

FIRE CHARACTERISTICS 

lOI IS. 000 30.000 

iKBOT) AT 5 0.040 0.1.10 

iHOOT^ AT 2.5 U^CH2 0.130 0.390 

0(00 n AT I H/Cfl2 0.180 0.540 

iTELTA H AT 5 1J/CH2 ?.0I0 21.030 

DELTA 11 AT 2.5 ll^CH2 .56,300 108.250 

OELTA H AT I U/CH2 49.600 1 48.650 

CHAR YIELO {X UT REHAIHIHG) 15.000 10.000 

SHOKE 3 TOXICITY 

fiiS) AT 5 U/C 1 I 2 .' N/Ti fi/'B 

mS) AT 2.5 U/CH2 N/B H/B 

liiS) AT I U/CH2 H/B N/B 

CO CONCENTRATION AT I ii/Cn2 N/0 N/B 

CO CONCENTRATION AT 2.5 U/CH2 N/B N/B 

CD CONCENTRATION AT 5 U/CM2 N/B N/B 

ALCC50) (HG/LITER) N/B N/B 

OrilER 

IJFTGHT (KG'i 0.I19 0.I39 

RAO HATERIAL i/LB 1 0.000 3.000 

E5T. FABRICATION COSTS (i) 0.000 0.000 

PEEL STRENGTH (Cil.KG) N/A N/A 

ELONGATION (X) N/A 63.000 

UEAR N/B N/D 

EASE OF HAINTENANANCE INDEX N/A N/D 
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DECORATIVE PANEL MATERIALS 


SANDWICH CONFIGURATION: 

NO. 1 

PHENOLIC 

FILM CONFIGURATION: 

NO. 2 

CLEAR PVF TEDLAR 



ACRYLIC INK 



FM-PVF FLAM MOD TEDLAR 
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CODE 

HO. GENERIC NAnF. TRADE NAHE 


FACE SHEET 


BASELINE- 

• 1012 PHENOLIC FIBERITE HXB-o0;0 


ALTERNATE5- 

1011 PHEHOLIi: CIBA-GEIGY FIBREDUX 917G 

1010 PHENOLIC NARilCO 8250 


BOND PLY 


BASEL INF- 

2012 PHENOLIC 

ALTERNATE5- 

2011 PHENOLIC 
2010 PHENOLIC 

HONErCOHD 


BASELINE- 

-lOlO 

FOAM 


BASELINE- 

5100 

PROTECnOE FILM 


BASEL INE- 
6.<100 

DECOPATIVE INK 


BASELINE- 

7500 

SUBSTRATE FILM 


BASELINE- 

8A02 


FIBERITE HXB-7255 

CIBA-GEIGY FIBREDUX 9I7G 
HARMCO 9251 

NaHEXISFTF (0.175 IN CELL) 
ICLI 2PCF 

CLEAR PVF TEDLAR 
ACRYLIC INK 

FH-POF FLAM HOD TEDLAR 
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COKE 

COIiE 

CODE 

CODE 


1012 

ton 

1010 

2012 

* 

H/L 

ALT 

ALT 

B/L 

■> 

FIRE CHARACTERISTICS 





!.OI 

45.800 

100.000 

50.700 

23,000 

n(I'OT) AT 5 U/CK2 

0.071 

0.032 

0.090 

0.100 

OaiOT) AT 2.5 iiyCM2 

0.071 

O.OBrt 

0,182 

O.lOO 

niDOT) AT 1 W/fii2 

0.594 

0.249 

0.746 

0.845 

riElTA H AT 5 H/CH2 

13.200 

5.690 

27.84fi 

18.760 

TiEtTA H AT 2.5 y/Cri2 

24.710 

27,900 

34.290 

55.120 

x,aTA H AT 1 y/CM? 

43.170 

64.550 

53.350 

61.290 

CHAR YIELli O; UT REHAINlNO) 

80.900 

83.200 

74.400 

64.400 


ShOKE S TOXlCUy 


iH'St AT 5 U/CH.1/ 

0.000 

0.200 

0.000 

0.000 

IKS/ A1 2.b y/CH2 

8.800 

0.500 

0.40m 

0,600 

IKjSJ at 1 W/CH2 

5.000 

1 .600 

2.O00 

6.000 

CO CQHttflTRATinN AT 1 U/Cri2 

7.800 

8.300 

17.100 

7.800 

CO CONCENTRATION AT 2.5 U/CH2 

16.400 

20. 4 Cm 

19.600 

16.400 

CO CONCENTRATION AT 5 U/CH2 

51.100 

82.800 

72.300 

51,100 

ALC(50) (H6/LITER) 

228.600 

133.000 

N/B 

87.300 

(IT HER 





UEIGHT (NO) 

0,762 

0.’25 

0.970 

0.762 

KAli HATFRIAL V/LB 

N/B 

15.000 

N/B 

N/B 

l;5T. FABRICATION COSTS (4) 

0,000 

0.000 

0.000 

0 .ooo 

r-’EEl STRENGTH iCH.KGI 

N/A 

N/A 

N/A 

19.500 

ELONGATION (X) 

N/A 

N/A 

N/A 

N/A 

HEAR 

fl/ti 

N/B 

H/B 

N/B 

EASE OF HAINTENANANCE INDEX 

N/B 

N/A 

N/A 

N/A 


✓ 
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i 

i 


COPE 

COPE 

COPE 

COPE 

2011 

2010 

4010 

SlOO 


ALT ALT B/L P/L ‘ 


FIRE CHARACTERISTICS 
1.0 { 

03.500 

32.300 

30.900 

23.000 

(II Pull AT 5 

U/Crt2 

0.04" 

0.12’ 

0.129 

0.200 

(hPOP AT 2 

,■) U*CH2 

0,125 

0.258 

0.343 

0.686 

IHPOT) AT 1 

H/CiiC 

0.392 

l.AOA 

1,072 

1.600 

(iFLTA H AT 

5 y/Cfia 

8.300 

39.550 

22.410 

14.100 

iiELTA H AT 

2.5 I|/Cri2 

40,720 

48.730 

109.930 

69.190 

PELTA H AT 

1 «'CH2 

94.210 

7’. 490 

254,360 

160.100 

CHAR VIELP 

i% UT REHAIMIriCO 

57.500 

47.100 

Itj.OOO 

5.500 


SnOKE TuXiCITY 


AT 5 ii/m:v 


0.200 

O.OOi'i 

0.000 

0.000 

iHSl AT 2.5 U/Cfi2 


0.500 

0.400 

0.220 

0.4'00 

fi(5) AT 1 U/rrt2 


1.600 

2.000 

4.320 

2.800 

CO CONCENTRATION AT 

1 U/C(12 

8.300 

17. lO'l 

9.570 

3.600 

CO CONCENTRATION AT 

.2.5 11/CH2 

20.40'*' 

19.600 

20.210 

7.700 

CO CONCENTRATION AT 

5 U/CH2 

82.800 

72.300 

62.760 

23.900 

ALCiSOJ (riO/LITER) 


1)9.300 

119.200 

N/P 

N/D 


other 


Mi-IuHr (KOi 

0.?r'5 

0.970 

0.936 

0.357 

RAH HATERIAu 4/LP 

15.000 

fl/P 

4'5,'?C"5 

N/P 

R5T, FAPRirATlAN COSTS (4) 

0.000 

0.000 

0.000 

'2.000 

PEEL STRENGTH (CH.K&J 

1 1 .500 

15.700 

N/A 

N/A 

ELONGATION (K) 

N/A 

N/A 

N/A 

N/A 

IJEAR 

N/D 

N/P 

N/P 

N/P 

EASE OF HAINTENANANCE INPE.X 

N/A 

N/A 

N/A 

N/A 




✓ 


'i 


I 
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COPE 

8402 

B/L 


FIRE CHARACTERISTICS 

I.OI 6?. 800 

(HPOT) AT 5 H/CH2 0.0?8 

(HPOT) AT 2.5 U/CH2 0.254 

im<OT) AT I U/CH2 0.351 

DELTA H AT 5 U/CH2 10.500 

DELTA H AT 2.5 U/Ci12 54.400 

DELTA H AT I U/CH2 76. m 

CHAR YIELD iX «T REHAINING) 20.000 

SHORE A TOXICITY 

IKS) AT 5 U/CM2/ N/D 

D(S) AT 2.5 U/CH2 N/P 

IKS) AT 1 1J/CK2 N/P 

CO CONCENTRATION AT I U/Crl2 N/P 

CO CONCENTRATION AT 2.5 U/Ci12 N/P 

CO CONCENTRATION AT 5 U/CH2 N/P 

NLC(50) (flG/LITER) N/P 

uTHER 

HEIGHT (LGi 0.I3Y 

kAH HATERIAL, i/LF N/H 

l‘5T. FAFPirATION COSTS {*) 0.000 

FEEL STRENGTH (CH.KG) N/i1 

ELONGATION iX) 37.S00 

DEAR N/P 

EASE OF HAINTENANANCE INfiEX N/P 


✓ 
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DECORATIVE PANEL MATERIALS 

SANDWICH CONFIGURATION! NO. 3 

FILM CONFIGURATION! NO. 3 


✓ 


BISMALEIMIDE 

CLEAR PVF2 FLOUREX H 
ACRYLIC INK 
WHITE PVF2 FLOUREX H 
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TRABE NAME 


CODE 

NO. GENERIC NAME 

* tmmmm m »»•<••»•» M •• <m>m» >• 


FACE SHEET 


BASELINE- 

.1021 mSMALEIhlUE RHDIdA KERIMIIt 601 
BONIi PLY 


BASELINE- 

20.^) BISHALDEIHIDE RHOKIA KERIiilH 601 

AHHESIOI; 


BftSELIHI;- 

3031 POLYllIDE AHCYANAHIH FH3A 

HONEYCOMB 


BASEL I NE- 

-1011 pfIENOLIC/POLYArilNOrtEX 3 1.6FCF 

FOAM 


HASLLINE- 

5300 

ALTERNATES- 

5101 

PROTECTIVE FILM 


BASELINE- 

6401 

DECORATIVE INK 


BASELINE- 

7500 

SUBSTRATE FILM 


BASELINE- 

8401 


PO 2PCF 

ICU 2PCF (PYROLVZEB) 


CLEAR PVF2 FLUOREX H 


ACRYLIC INK 


UNITE PVF2 FLUOREX H 



CODE 

CODE 

CODE 

CODE 


102! 

2021 

3031 

4011 


D/L 

B/L 

B/L 

B/L 

FIRE CHARACTERISTICS 





LOI 

56.000 

52.600 

58.900 

30.900 

ill DOT) AT 5 y/Cn2 

0.08" 

0.099 

0.073 

0.216 

ndiOT'i AT 2.5 UX«2 

0.299 

0.343 

0.253 

0.742 

naiOl' AT 1 U/CH2 

0.6i4 

0.76.2 

0.563 

1.653 

lifLTA H AT 5 U/CH2 

16.020 

18.440 

13.620 

39.970 

OELTA H AT 2.5 U/Cri2 

21.270 

24.410' 

18.030 

52,910 

DELTA H AT 1 U/CH2 

38.660 

44.3^0 

32.760 

96 . 1 60 

CHAR YIELD (X NT REriAIrllNG) 

63.900 

6 1 ,300 

72.700 

10.000 


SnOt.E 5 TOXICITf 


lu’S) HI 5 U/XH2/ 

DfS^ i-IT 2.5 U/CH2 
tUS’i AT I U/Ch2 
GO CDNCENTRATIDfl AT I U/CH2 
CO COHCENTRATIOf) AT 2.5 y/CH2 
CO COriCENTRATION AT 5 U/CH2 
ALCiSO) (HG/LITER) 

OTHER 

IJlHGHT (KG I 

RAU HATEPIAL i/LK 

E5T. FAKRICATIOfI COSTS (*) 

PEEL STRENGTH vCH.KG) 

ELONGATION (?.) 

WEAR 

EASE OF rtAINTENANArlCE INOEX 


0.200 

0.200 

0. 1 00 

0.300 

1.400 

1.400 

0.700 

2.5'TO 

2.000 

2.000 

1.000 

3.500 

5.300 

5.300 

2.700 

9.500 

12.400 

12.400 

6.200 

22.200 

57.200 

57.200 

23.600 

102.000 

N/D 

N/D 

N/D 

N/D 


0.717 

0.7P 

0.35B 

1 .2”? 

5.000 

15.000 

35.000 

40.000 

0.000 

0.000 

0.000 

C.OOO 

N/A 

7.900 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/D 

N/D 

N/D 

N/D 

N/D 

N/A 

N/A 

N/A 


✓ 
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,C’!' 











CODE 

CODE 

CODE 

CODE 


5300 

5101 

6401 

8401 

* 

B/L 

ALT 

B'L 

D/L 

FIRE CHFiRhCTEUSTICS 





l-OI 

N/D 

(S3.500 

25.900 

59.700 

U'. IiDT'' AT 5 U/CH2 

0.152 

0.152 

0.060 

0.060 

Cl(i'uT) AT 2.5 U/CH2 

0.525 

0.575 

0.195 

0.1 ‘’S 

naiOT' AT 1 U/CH2 

1 . 1 

1.069 

0.270 

0.270 

&ELTA H AT 5 U/Cri2 

28.270 

29.230 

10.520 

13.680 

IitLTA H AT 2.5 H/Cn2 

37.420 

38.690 

54.380 

70.690 

DELTA H AT 1 w‘-'‘Cri2 

GS.OiO 

70.310 

74.330 

96.630 

CHfiR iltU' 'iX UT R'EHAINING) 

18.500 

8.800 

20.000 

37.000 

SnuhE i TOvIClTr 





IKS' AT 5 u/Crtn/ 

0.200 

0.300 

N/D 

N/D 

0-;5) AT 2.5 ii.'CH2 

1.800 

1.800 

N/D 

N/D 

IKSJ AT 1 U/CH2 

2.500 

i5 . 8'JO 

N/D 

N/D 

CO CONCENTRATION AT 1 y/CN2 

i.800 

7.200 

N/D 

N/D 

CO CONCENTRATION AT 2.5 W/Crl2 

15.700 

H.600 

N/D 

N/D 

CO CONCENTRATION AT 5 y/CH2 

72.200 

70.600 

N/D 

N/D 

ALC^SO) (riG/ LITER) 

N/Ii 

N/D 

N/D 

N/D 

OTHER 





WEIGHT (KG) 

0.905 

0.905 

0.105 

0.070 

ITAij flATERIAL 

N/[i 

N/D 

7.000 

7.000 

EST, FABRICATION COSTS (i) 

0.000 

0.000 

O.OOO 

0.000 

PEEL STRENGTH (CH.KG) 

H/A 

N/A 

N/A 

N/A 

ELONGATION (X) 

N/'A 

NM 

7.000 

14.200 

UEhR 

N/D 

N/D 

N/D 

N/D 

EASE OF NhINTENANANCE IHBEX 

N/A 

N/A 

N/D 

N-'D 
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DECORATIVE PANEL MATERIALS 


SANDWICH CONFIGURATION; NO. 4 POLYMIDE 

FILM CONFIGURATION: NO. 4 CLEAR PVF TEDLAR 

ACRYLIC INK 
WHITE PC 


✓ 
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f 

f 

I 


CODE 

H0-. 


GK(U;RIC flftHF 


TRrtDE HAHE 



FACE SHEET 


BA SELT NE- 

1030 f'OLYHlDE DUPONT PYRALIN 3002 

BOND PLY 


BASELINE- 

2030 PCiLYHIDE DUPONT PYRALIN 3002 

ADHESIOE 


BASELINE- 

3030 POLYIMIDE AHCYANArilD BR3A 

HONEYCOMB 


BASEL IHE- 

A03I POLYINIBE/POLYAilNOMEX A 3PCR0J25 IN CELL) 


ALTERNATES- 

A030 POLnHiriE/FIBLRGA.SPCF <0.1025 IN CELL) 


FOAil 


BASELINE- 

5200 


PROTECTIVE FILM 


BASEL I ME- 
SA 00 


KECORATTVE TNK 


BASEL INE- 
7500 


5UBSTRATE FILM 


BASELINE- 

8600 


P.I/PU 2PCF 


CLEAR PVF TE'DLAR 


ACRYLIC INK 


UHITE PC 
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FIRE CHARACTERISTICS 


LOT 

Q(tiOT) AT 5 U/CN2 
a(iiOT) AT 2.5 U/Cn2 
QiHOT) AT t U/Cri2 
CELT A H AT 5 U/CH3 
DELTA H AT 2.5 U/CH2 
DELTA H AT I U/CH2 
CHAR YIELD (X UT REriAINING) 

SHOKE j TOXIC.TTY 


D(S) AT 5 U/CH2/ 

D(S) AT 2.5 U/CH2 
D(S) AT I U/CH2 
CO CONCEHTRATION AT t U/CH2 
CO COfICENTRATION AT 2.5 U/CH2 
CO CONCENTRATION AT 5 U/CH2 
ALC(50) (HG/LITER) 

OTHER 

UEIDHT (KB; 

RAG HATERIAL f/LB 
IZST. FABRICATION COSTS U) 
PEEL STRENGTH (CH.K6) 
ELONGATION (X) 

UEAR 

EASE OF HAINTENANANCE INDEX 


CODE 

CODE 

CODE 

CODE 

1030 

2030 

3030 

4031 

B/L 

B/L 

B/L 

B/L 


100.000 

71.400 

49.800 

35.200 

0.043 

0.068 

0.076 

0.270 

0.043 

0.068 

0.076 

0.270 

0. Ii5 

0.259 

0.291 

1 .035 

10.380 

16.290 

18.260 

65.030 

1 1.210 

17.590 

19.720 

70.200 

14.050 

22.000 

24.660 

87.800 

86.900 

75.900 

73.000 

10.000 


0.000 

0.000 

0,000 

0.000 

0.120 

0.120 

0.060 

0.100 

0.930 

0.930 

0.460 

0.900 

1 3.530 

13.530 

6.770 

12.900 

17.390 

17.370 

8.690 

16.500 

36.970 

36.970 

18.480 

55.100 

N/D 

N/D 

N/D 

N/D 


0.985 

0.985 

0.493 

0.936 

N/D 

N/D 

H/D 

N/D 

0.000 

0.000 

0.000 

O.i'iOO 

N/A 

14.500 

N/A 

N/A 

N'A 

N/A 

N/A 

N/A 

f</D 

N/D 

N/D 

N/D 

N/D 

N/A 

N/A 

N/A 
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FIRE CHARACTERISTICS 


LOI 

OdiuT) AT 5 U/CH2 

Q(HOT) AT 2.''' Il/Cri2 

QuiOT; AT I H/Cri2 

DELTA H AT 5 iJ/CH2 

DELTA H AT 2.5 U/CH2 

DELTA H AT I U/Cfl2 

CHAR YIELD ('/. DT REnAIHIHOJ 

SrtOhE A TuXKITY 


'D!S; AT 5 U/Ch2/ 

DiS) AT 2.5 U/CA2 
nsS) AT 1 H/Crt2 
CO CONCENTRATION AT 1 U/CH2 
CO CONCENTRATION AT 2.5 U/Ci12 
CO CONCENTRATION AT 5 U/CI12 
ALCiSO) (HG/LITER) 

OTHER 


UEIGHT CKOl 

RAO MATERIAL i'Lti 

E5T. FABRICATi:< COSTS (♦) 

peel strength -Cri.KG) 

ELONGATION <X- 

HEAR 

EASE OF HAInTE-<ANANCE INDEX 


CODE 

CODE 

CODE 

A030 

5200 

esoo 

ALT 

B/L 

B/L 


53.900 

27.700 

30.000 

0.270 

0.200 

0.090 

0.270 

1 .699 

0.293 

0.A35 

2.837 

0.405 

S5.030 

85.000 

15.770 

70.200 

139.070 

8 i .560 

87.800 

395.330 

111.490 

'16,300 

3.700 

25.000 


0.000 

0.000 

N/D 

0.100 

5,800 

N/D 

0. 1 00 

N/D 

i!/D 

9.800 

0.000 

N/D 

N/D 

2l .800 

N/D 

14.200 

73.000 

N/D 

N/D 

N/D 

N/D 


0.667 

1.902 

0.346 

N/D 

N/D 

N/D 

0,000 

0.000 

0.000 

N/A 

N/A 

N/A 

N/A 

N/A 

H.OOO 

N/D 

N/D 

N/D 

N/A 

N/A 

N/D 
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SEATS: 


DECORATIVE FABRIC 

SLIP SHEET 

FIRE BLOCKING LAYER 

REINFORCEMENT 

CUSHIONING 
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COfcE 

MO. 


OENEEK HAHE TRATtf NAHE 5UPPLIER 


[lECORATIVE FABRIC 


BASEL INE- 

1104 yOtiL/AMICE S77427-II2 C0LLIN5.^AIKHAM 

?0X WOOL, 107. NYLON 

ALTERNATES" 

1100 AriiDE 

1101 AHUiE-IrilOE/UOOL OLEflTi 20787 H.LELIEVRE 

52. 5 Y KERNEL, 47. 57. UDUL 

1102 COTTON 

tOO^ COTTON DOUBLE KNIT 

1103 ARAHIB 

100"i NDHEX DENSITY 
nos NOyOLOIB/ARAMID 

507 KYNflL,50T NOMEX 

1106 ANIDE/CHLOROPRENE 

NYLON GDLIi WITH V0NARN3 FOAM BACKING 

1107 URETHANE/AMIIiE 

URETHANE ELhSTOMER COATED ON NYLON FABRIC 

SUP SHEET 


ALTERHATES- 
2214 ARAHIB 

NDHEX III FABRIC 
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P3RE eLOCKING LAVER 


ALTERII/Vri-S- 

j*200 HoyoLoin 

im KVNOL rruiu heave ) 

3201 NOVOLOID/ARAKIB 

70X KYM0L,30’-J NOilEX(PERii PRESS FINISH) 200G/h2 

3202 NOVOLOIO/rtRArflD 

?0% KYN0L,30X flOrlEX (PERN PRESS FINISH) I59G/H2 

3203 NOVOLOIIi 

lOOX KYNOL BATTING ON POLYESTER SCRIH NEEDI.F PUNCH 
320-1 IrtlBAZOLE 

PBI FABRIC S UNSTAianZEB THILL 

3205 IfilBAZLiLE 

PPI S BATTING NATURAL UNSTABILIZEB FROH STAPLE 

3206 IHIBhZOLE 

BLACiJ COLOREB BATTING 

3207 NQVOLOIB FIBER BATTING 

RENAY SPOT) BuNBEB POLYESTER PAR NEEBLEB 1)/ lOOX KYNOL 
3206 P0LYCHI.0R0PRENE UDNAR NO. I 

,156 CM NEOPRFNE FOAM IJITH COrTON SCRIM 

3209 POLYCHLOROPRENE VONAR NO. 2 

.317CM NEOPRENE FOAM UITH COTTON SCRIH 

3210 POLYCHLOROPRENE VONAR NO. 3 

.475CM NEOPRENE FOAM UITH COTTON SCRIH 
3212 BURETTE UPHOLSTERY 


3215 AiliriE-InTBE 

KERNEL FABRIC 

3216 -100-11 FIRE-SAFE PROD 

10.4 OZ/YD2 BURETTE BATTING 
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h II 


ftEINFORCEHEHT 


ALTERNATER- 

4313 SILICONE 

STUCOHE RUBBER 
4214 ARAiitn 

NOHEX III FABRIC 

42 1 ; 400-i. 

4.4 0Z/rii2 BURETTE BUCK 


CUSHIONING 


BASaiilE- 

5302 UFg'HAifF 

POt, JUREThANE FOAH , FLEXIBLE 
ALTEkNiUES- 

5300 GLASS FD 215 

GLASS FIBER Bi OCL’ CUSHION EBGE DRAIN 

5301 POLi'RHOSPHAZENE 

APrl PHDSPHAZENE OPEN CELL FOAH 

5303 SILlCnNE 

SILICONE RUBBER SPONGE 

5304 SILICONE MI83-B 

SILICONE RUBBER SPONGE il.8 lB/F3 

5305 SILICONE 

SILICONF RUBBER SPONGE 

5306 ri“45C 
URETHANE FOAH .036G/CC 

5507 HU -7-77 

NEOPRENE FOAH, OPEN CELL 

5309 9FRftl8B 
SILICONE SPONGE 9.4 LB/FT.5 

5310 i.5 FORHULA T 
NEOPRENE FOAH 7.5PCF 


FIRE-SAFE PROB 


EXP RUBBER5.pl AST 
Blocking 

H05ITES RUBBER 

ER CARPENTER 
TOIAB 

KIRKILL RUBBER 
TOi'AB 
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CODE 

COt'E 

CODE 

CODE 

1104 

noo 

1101 

no? 


B/L ALT ALT ALT 




FIRE ClIARACTERISnCS 

MIL lEST (CM) 

0.000 

1.900 

0.000 

N/D 

TIME TO irjNITKjH (SEC) 

4,900 

22.000 

5.000 

N/D 

flame SF'REhIuMM/S) at ?.5 W/CM2 

3,000 

2.700 

12.000 

H/D 

FLAflB SFREAD(nn/S) AT 3.5 U/CM? 

3.000 

10.000 

7,000 

N/D 

FLAME SPREAD (MH/5) AT 5 U/CM3 

3.?00 

GOOD 

9.000 

H/D 

FAR '!'^.R53(B) TIME (SEC) 

1,000 

3.000 

0.000 

0.000 

FAR ?5. 653(D) LENGTH (CM) 

2.300 

2.800 

4.500 

4.500 

FAR 25.853(10 DRIP OtS/HO) 

NO 

YES 

HO 

HO 

PfRO temp AT 1ST FLASH fC) 

275.000 

570.000 

NO FLASH 

NO FLASH 

HEAT RELEASE (Kll/n2) ?.5 W/Ch? 

163.000 

199.000 

65.200 

N/D 

HEAT RELEASE (Kll/M?) 3.3 U/fh? 

150.000 

180.000 

49.000 

H/D 

HEAT RELEASE (KU/H2) 5 U/CM2 

160.000 

181,000 

130.000 

N/D 

SHDHE T rnviCITY 

NFS - FLAmTNiI SEC 

64.000 

10.000 

21.000 

8.000 

HBS - FLAMING 4 MIN 

127.000 

33.000 

37.000 

13.000 

HD5 *• NON FLAMING SEC 

28.000 

4.000 

21.000 

40.000 

HBS - NON FLAMING 4 MIN 

73.000 

17.000 

38.000 

41 .000 

time to Incapacitation (mih) 

0.830 

2,890 

1.400 

N/D 

TIME TO DEATH (MIN) 

2.590 

4.000 

3.130 

N/D 

TIME TO 1ST Smoke (MIN) 

0.300 

0.800 

0.400 

N/D 

OTHER 

DENSITY (G/M2 OR G/M.i) 

457.000 

389.000 

290.000 

335,000 

SAMPLE HEIGHT (GRAMS) 

10.500 

9,250 

6.760 

N/D 

(TMAILlDILITf OF COLORS 

YES 

YES 

YES 

YES 

COLORFhST 

EaCELLEHT 

ECCEUEHf 

EXCELLENT 

FAIR 

COMPRESSION (to 

H/A 

N/A 

N/A 

N/A 

TNiTENTATION/DEFlErTIOfl (CM) 

H/A 

i4/A 

N/A 

N/A 

abrasion (NO. OF CYCLES) 

750, OMN 

N/Ti 

N/D 

750.000 

TEAR (KG) 

6.400 

6.400 

4.000 

6.400 

TENSILE STRENGTH (KG) 

N/D 

N/D 

rl/D 

N/D 

EST. FABRICATION COSTS (i) 

N/D 

N/D 

N/D 

N/D 

RAU MATERIAL i/LD 

N/D 

N/D 

N/D 

N/D 
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COt'E 

CODE 

CODE 

CODE 

, 

1103 

1105 

1106 

1107 


ALT 

ALT 

ALT 

ALT 

FIRE CHARACTERISTICS 


m mmm 


•wot m 

r-m. TEST (Cii) 

V * M 0 0 

1.270 

H/n 

2 .SA 0 

7 IHE TO IGHITIOfl (SEC? 

5.000 

10.000 

ri/n 

4.900 

FLAHE SPREAK(HH/S) AT 2.5 U/CH 2 

0.000 

3.600 

N /0 

6.000 

FLAMF SPREAD rrirt/S) AT 3.5 D/CH 2 

6.000 

5.500 

N/D 

6.000 

I'LArtE SPBEAKHfi/ 5 < AT 5 «/Crt 2 

6.000 

3.000 

H/H 

6.000 

FAR 25 . 653 ( 0 ) TIhF (SEC) 

0.000 

0.000 

282.000 

0.000 

FAR 25 . 853 ( 0 ) LEfiCTH (CH) 

2.800 

2.300 

10.300 

4.900 

FAR 25 .« 53 \in uRlP (ttS''rlO) 

rtO 

HU 

NU 

lES 

FTRO TIHP AT 1 ST Pi, ASH iC) 

HO FLASH 

810.000 

H/[i 

450.000 

HEAT FEXEiiSE (m/H 2 ) 2.5 U/Cfl 2 

22.800 

101 . RAO 

N/n 

107.200 

HEAT REIFA'SP 1.5 U/CH 2 

49.300 

76.700 

N/D 

90.100 

HEAT RELEASE (KU/M 2 ) 5 g/CH 2 

52.700 

86.500 

N/Ii 

0.200 


ShOKE A ruXlClTY 


NOB - I'liWulG 90 SEC 

6.000 

1 1 .000 

Hn' 

30.000 

HDS ' FLAMIH5 t HIH 

12.000 

19.000 

H/0 

46.000 

hD 5 "• HuH FLAninC' 90 SEC 

2.000 

2.000 

N/0 

1 7,000 

H&S - riOH FLAniHP 4 rilN 

3.000 

6 . 0 0 0 

N/'O 

43. AOO 

rihK TO IHrAPAriTATIIjf) (HIHl 

0.82A 

1 .■’40 

N/0 

1 .830 

riflE TO DEATH (MIH) 

.2,540 

5.540 

N/O 

3.450 

rillE TO 1ST SdOKE (rilfl) 

0.700 

0.500 

H/D 

0.500 


OTHER 


HEHSITY (G/ 1 I 2 OR G/H3) 

311.000 

319.000 

367.000 

385.000 

BAliPLE 0EI6HT fORAttS) 

7.000 

7.300 

HD 

6.800 

li'.'AILlDILITT OF COLORS 

HO 

lES 

HO 

NO 

COuORFAST 

POOR 

POOR 

GOOu 

GOOD 

rjhPRFSSIOf* '’'I 

N/A 

H/A 

H/A 

H/A 

INDENTATIOH/DEFLECTION (CH) 

N/A 

N/A 

H/A 

N/A 

ADRASION (HO. OF CYCLES) 

H/D 

N/D 

M/D 

M/D 

TEAR (KG) 

6.400 

6.400 

6.400 

2.500 

TEHSILt STRENGTH (KG) 

H/D 

N/Ii 

M^i 

M/D 

l;ST. FhFRICATTON COSTS (T) 

H/D 

N/D 

M/D 

N /[I 

RAU HATtRIAL t/LB 

N/D 

N/D 

N/li 

H/D 
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t,Oit 

LUOE 

CODE 

CUDE 


22M 

3200 

3201 

3202 


ALT 

ALT 

ALT 

ALT 


mm 

mmmm 

m mmm 


FIRE CHARACTERISTICS 

PUL TEST iCH) 

40.A0A 

N/D 

H/n 

N/D 

riHE TO IGHITIOli ISEt) 

4.900 

4.900 

25.000 

4.900 

l-LArtE SPREAIKHH/S) ;iT 2.5 U/CH2 

6.000 

0.000 

3,600 

0. *00 

riArtE SRREAIt(«(i/S) AT 3.5 W/CH2 

6.000 

8,600 

7.000 

8 . 6<l)0 

PL'AHE SPREAHHh/S) AT 5 H/CH2 

6.000 

6.000 

8.600 

6.000 

PAR 25.853(B) TIME (SEC) 

2.000 

N.'D ■ 

H/I* 

n/D 

FAR 25. 353(B) LEtIGTH tCH) 

2.200 

N/t( 

N/D 

N/D 

lUiR ?‘^'.853fAi fiftlp fYES/{)03 

NO 

NO 

NO 

NO 

PYRO TEflP AT 1ST FLASH .’C) 

NO FLASH 

85*:*. 'DAO 

750.000 

940.000 

HE)\T REIEhRE (KU/rf2) 2,5 U/Cri2 

21.300 

43.600 

74.700 

43.600 

HEAT RtuEA'E 3.5 U/Cri2 

71.600 

34.800 

4’. 900 

34.8'?0 

HEAT RELEnSE (m)/»2) 5 U/CK2 

73.300 

57.700 

65.500 

57.700 

SttOLrl 3 rOKICHr 

iIBB » FLfiHUlH 9(1 SEC 

8 . 00'* 

N/D 

N-'D 

N/D 

NBS - FLArtIfiG 4 IlIH 

16,000 

f( / D 

N/Ti 

N.-D 

NBS - Hpfl FLAMING <?0 SPr 

l.O'IO 

N/D 

N/D 

N/D 

HBS - HON FLHrtiNG 4 MIN 

5.000 

fl/D 

N/D 

f(/D 

TIME TO INCAPACITATIufi (rtlN) 

0.980 

N/D 

N/A 

N/D 

TIME TO DEATH irtIN) 

2.630 

N/I* 

N/A 

H/D 

TIME TO 1ST SMOKE (Hlfl) 

0.300 

0.600 

0.800 

0.700 

OTHER 

riGHSUY (G/fl3 OR G'M.5) 

254 . C*'**‘T 

244.000 

200. O'? 0 

159.000 

SAHFLE IJEIGHT .-GRAMS'* 

6.100 

3.80'D 

4.900 

3.300 

rtVAUIBHIT) OF COLORS 

NO 

NO 

NO 

NO 

COlORFAST 

N/A 

N/A 

N/A 

N/A 

COMPRESSION (r- 

N/A 

N/A 

N/A 

IT/ A 

[NBENTATIOH/DEFLECTION (CM) 

N/A 

N/A 

N/A 

N/A 

ABRriSIOH (NO. Of C TELES* 

N/D 

N/D 

N/D 

N/D 

TEAR (KG) 

5.400 

3 . 1 80 

3. 180 

2.760 

TEHSILE STRENGTH (KG) 

N/D 

N/n 

If / I* 

N/'D 

FSI, FABRICATION COSTS d) 

N/I* 

n/D 

N/D 

N/D 

RA« MATERIAL 4/LB 

N/D 

N/t* 

N/D 

N/D 
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FIRE CHARACTERISTICS 


iMLl TESY <CH) 

riHE TO IGNITION (SEC) 

I’LAHE 5PREAIi(Hi1/S) AT 2.5 U/CH2 
l-LAHE SPREAD(Nrt/S) AT ?.5 y/CH2 
FLAHE SPREAD (flM/S* AT 5 U/CH2 
FAR 25.853(B) Tlrit (SEC' 

FAR 25.853(B) LENGTH (CH) 

FAR 25.853(B) DRIP (YES/NO) 

FYRO TEhP AT 1ST FuASH (C) 

HEAT RELEASE (KW/H2) 2.5 U/CH2 
HEAT RELEASE (KU/H2) 3.5 0/CM2 
HEAT RELEASE (KD/H2) 5 U/Cri2 

GiiOKE S TOXICITY 


HB5 •- FLAN TNG 90 SEC 
NBS - FLAHING A rilN 
NBS - HON FLAhING 90 SEC 
NBS - NON FLArtING A HIN 
TINE TO INCAPACITATIDN (HIN) 
TIHE TO DEATH (MIN) 

TIME TO 1ST SMOKE (HIN) 

OTHER 

riFNSITY (G/M2 HP G/H3) 

SAMPLE UEIGHT (GRAMS) 
AVAILIBILITY OF COLORS 
COLORFAST 
COHPRESSIOil i‘i) 
INDENTATION/DEFLECTION (CH) 
ABRASION (NO. OF CYCLES) 

TEAR 'KG) 

TENSILE STRENGTH (KG) 

EST. FABRICATION COSTS (i) 
RAU MATERIAL t/LB 


COSE 

COKE 

CODE 

CO BE 

3203 

320 A 

3205 

3206 

ALT 

ALT 

ALT 

ALT 


0.000 

N/B 

N/B 

0.600 

25.000 

NO FLAHE 

NO FLAHE 

N/B 

3.600 

0.000 

0.000 

N/B 

2.000 

0.000 

0.000 

N/B 

8.600 

0.000 

0.000 

N/D 

0.000 

N/B 

N/B 

0.000 

2.500 

N/D 

N/B 

t.700 

NO 

HO 

NO 

NO 

AO. 000 

9AO.OOO 

960.000 

N/B 

7 A. 700 

31.600 

13.900 

N/B 

A7, 900 

A3. 100 

7.A00 

N/Ii 

65.500 

95,700 

12.900 

N/B 


11.000 

N/D 

N/B 

1 .000 

1 6 . 000 

N/D 

N/B 

0.000 

A. 000 

N/D 

N/B 

0.000 

8.000 

N/D 

H/Ii 

2.000 

3 . A80 

N/D 

N/B 

0,200 

A. 550 

N/D 

H/B 

0.310 

1 .100 

1 .000 

0.200 

N/B 


3.000 

273.000 

118.700 

1A2.A00 

A .700 

A .000 

2.230 

8.900 

NO 

NO 

NO 

NO 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

H/A 

N/B 

N/B 

H/B 

. N/D 

3.1A0 

N/B 

1 .460 

! .010 

N/D 

N/B 

N/B 

N/D 

N/D 

N/B 

N/D 

N/D 

1 .000 

N/B 

N/Ii 

N/D 
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FIRE CHARACTERISTICS 


l-'ILL TEST \Cfl) 

TIME TO IGNITION (SEC) 

I’LAHE SPREAI'vNH/S) AT 2.5 U/CH2 

I'LAHE SPREAIKHh'S) AT T.5 IJ/CHS 

FLAHE SPREAIKHH'S) AT 5 U/CH2 

FAR 25.853 (11) )..ic (SEC) 

FAR 25.853(11) LENGTH (Cri) 

FAR 25.653(&; ORIP ( lES/NO) 

PiRO TEAF AT 1ST FLASH (C) 

HEAT RELEASE (KIJ/H2) 2.5 U/CH2 
HEAT Ri'l.FASE (Kg/H2) 3.5 U/CH3 
HEAT RELEASE (KU/H2) 5 U/CH2 

SHORE X TOXICITY 


NOG '• FLAHiNG 90 SEC 
HUS - FLAHING “I HIH 
NBS - NON FLAHING 90 SEC 
HUS - NON FLAHING 4 HIN 
riHE TO INCAPACITATION (HIN) 
TIHE TO DEATH fHlN) 

TIHE TO 1ST SHORE (HIN) 

OTHER 

.OEHSITY (6/H2 OR G/H'3) 

5AHPLE WEIGHT (GRAHS) 
AyAILIBILITY OF COLORS 
COLORFAST 
COHFRESSION Oi) 
INriENTATION/DEFLECTinN (CH) 
ABRASION (NO. OF OGLES) 

TEAR (RG) 

TENSILE STRENGIH (KO 
EST. FABRICATION COSTS (i) 
RAU HATERIAL i/LB 


roiiE 

CODE 

CODE 

CODE 

3207 

3203 

3209 

32 1 0 

ALT 

ALT 

ALT 

ALT 






0.000 

N/D 

N/D 

0.000 

N/D 

9.900 

i'!/D 

6.900 

N/D 

0.000 

N/D 

0.000 

N/D 

0.000 

N/D 

0.600 

H/D 

0.000 

N/'D 

0.900 

0.000 

0.000 

0.000 

0.000 

2.300 

2.600 

2.000 

1.700 

NO 

NO 

NO 

NO 

N/D 

NO FLASH 

N/D 

N/D 

N/D 

58.900 

N/D 

82.700 

N/D 

51 .400 

N/D 

76.700 

N/D 

17.200 

N/D 

74.800 


3.000 

30.000 

45.000 

70.000 

3.00*^ 

43.000 

70.000 

136.000 

2.000 

22.000 

30.000 

40.000 

8.000 

34 .000 

57.000 

98.000 

2.590 

l'J.540 

N/D 

10.990 

4.400 

21.050 

N/D 

LIVED 

N/D 

0.500 

N/D 

0.500 


95.000 

425.000 

723.000 

954.000 

N/D 

10.500 

N/D 

22.700 

NO 

NO 

NO 

NO 

N/A 

N/A 

H/A 

N/A 

N/A 

N /A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/D 

N/D 

N/D 

N/D 

1.190 

N/U 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 
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CODE 

CODE 

CODE 

CODE 

V 

3212 

3215 

3216 

4213 


ALT 

ALT 

ALT 

ALT 

t FIRE CHARACTERISTICS 



*■ 


r-'ILL TEST \Cri) 

10.200 

N/D 

N/D 

0.000 

TIHE TO IGNITION (SEC^ 

4.9A0 

12.000 

40.000 

N/D 

, FLArtE EPREAD(ttH/S) AT 2.5 U/CH2 

0.000 

4.000 

0.000 

N/H 

FLAfiE SPREAIKHH/S) AT 3.5 U/CH2 

0.000 

A. 000 

0.000 

N/D 

FLAME SPREAI'vMM/5) AT 5 U/CH2 

4.000 

6,000 

0.000 

N/D 

FAR 25.853(10 TIHE (5EC\ 

0.000 

1.000 

0,000 

0.000 

FAR 25.853(8) LENGTH (CM) 

i .300 

2.200 

0.600 

0.100 

FAR 25.8S3(P) DRIP (YEB/ND) 

NO 

NO 

NO 

NO 

FYRO TEriP AT 1ST FLASH (C) 

NO FLASH 

910.000 

NO FLASH 

N/D 

HEAT RELEASE (KW/H2) 2,5 H/CH2 

20.200 

60.200 

21.200 

N/D 

HEAT RELEASE (KU/H2) 3.5 U/CH2 

44.400 

60.600 

36.900 

N/D 

HEAT RELEASE (KU/H2) 5 U/CM2 

N/H 

66.950 

22.400 

N/D 

SMOKE S TOXICITY 





NBS - FLilHINlj 90 SEC 

9.000 

6.000 

6.000 

2.000 

NBS - FlAhiNG -I MIN 

15.000 

16.000 

1 l.OuO 

26.000 

. m " NON FLAHINC 90 SEC 

HRS - NON FLAMING <1 MIN 

0.000 

3.000 

0.000 

0.000 

3.000 

10.000 

1,000 

11.000 

TInE TO INCAPACITATION (MIN) 

0.210 

1.500 

0.800 

N/D 

TIME TO HEATH (MIN) 

1.220 

2.290 

1 .460 

N/D 

TIME TO 1ST SmOKE (MIN) 

0.200 

0.300 

0.400 

N/D 


OTHER 


DENSITY (D/i12 OR G/H3) 

322.000 

250.000 

N/D 

5I6.000 

ITAMPLE UEIGHT (DRAMS) 

2.200 

6.200 

S.OyO 

N/D 

rtVAILIBlLITY OF COLORS 

NO 

NO 

NO 

NO 

COlfjRFAST 

N/A 

N/A 

N/A 

N/A 

COMPRESSION IX) 

N/A 

N/A 

N/A 

N/A 

INDENTATION/IiEFLECTION (CM) 

N/A 

N/A 

N/A 

N/A 

ABRASION (NO. OF CYCLES) 

N/D 

N/D 

N/D 

N/‘D 

TEAR (KB) 

6.400 

■4.400 

N/D 

N/D 

TENSILE STRENGTH (KG) 

N/D 

N/D 

N/D 

H/D 

F5T. FABRICATION COSTS (I) 

N/n 

N/D 

N/D 

N/D 

RAU MATERIAL T/LB 

N/D 

N/D 

N/H 

N/D 
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CODE 

CODE 

CODE 

CODE 


4214 

4217 

5302 

S3 00 


ALT 

ALT 

B/L 

ALT 







FIRE CHARACTERISTICS 

PU', TEST (CM) 

40.600 

N/D 

N/A 

N/A 

riHE TO IGNITION (SEC) 

4.900 

N/D 

N/D 

N/D 

l-LAhE SPREAD (HH/S) AT 2.5 U/CH2 

6.000 

N/D 

N/D 

0.000 

riAHE 5PREAD(HH/S) AT 3.5 U/CH2 

6.000 

N/D 

N/D 

0.000 

I'LAhE SPREAD (rirt/S> AT 5 U/CH2 

6.000 

7.500 

N/D 

0.000 

FAR 25.653(B) TIHE (SEC.' 

2.000 

N/D 

N/D 

0.000 

FAR 25.653(H) LENGTH (CH) 

2.700 

N/ti 

N/D 

0.100 

FAR 25.653(B) Tir/Jp (YES/NO) 

NO 

NO 

NO 

NO 

PlRO TEHP AT 1ST FLASH (C) 

NO FLASH 

N/D 

N/D 

NO FLASH 

HEAT RELEASE (KU/H2) 2.5 U/CH2 

21.300 

19.600 

N/D 

35.100 

HEAT RELEASE (HII/H2) 3.5 U/CH2 

71.600 

38.600 

N/D 

24.600 

HEAT RELEASE (KU/H2) 5 W/CH2 

73.300 

36.500 

N/D 

N/D 

SHDKE & TD)iICnY 

HB5 - FLAHTNG ’50 SEC 

8.000 

N/D 

H/D 

4.000 

NBS - FLAHING 4 HIN 

16.000 

N/D 

N/D 

6.000 

NBS - NON FLAHING 90 SEC 

1.000 

N/D 

N/D 

5.000 

NBS - NON FLAHING 4 HIN 

5.000 

N/D 

N/D 

8.000 

TIHE TO INCAPACITATION (HIN) 

0.980 

0.750 

N/D 

N/D 

TIHE TO DEATH (HIN) 

2.630 

1.750 

N/D 

N/D 

TIHE TO 1ST SHOKE (HIN) 

0.300 

N/D 

N/D 

0. 800 

OTHER 

tillNSITY 'G/n'T HR G/H3) 

254.000 

N/D 

0.200 

0.045 

SAHPLE WEIGHT (GRAnS' 

6,100 

H/D 

N/n 

N/D 

(V)AILIBILITY OF COLORS 

NCI 

NO 

NO 

NO 

C0L0RFA5T 

N/A 

N/A 

N/A 

N/A 

COHPRESSION iX) 

N/A 

N/A 

0.320 

N/D 

'.INDENTbTION/DEFLECTION (CH) 

N/A 

N/A 

N/D 

12.100 

ABRASION (NO. OF CYCLES) 

N/D 

N/D 

N/D 

N/D 

TEAR (KG) 

5 .400 

N/D 

N/D 

N/D 

TENSILE STRENGTH (KG) 

N/D 

N/Ii 

3.600 

N/Ii 

EST. FABRICATION COSTS ($) 

N/D 

N/D 

N/D 

N/D 

RAU HATERIAL 4/LB 

N/D 

N/D 

N/D 

II /D 
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CODE 

CODE 

CODE 

CODE 


5301 

5303 

5304 

5305 


ALT 

ALT 

ALT 

ALT 






FIRE CHARACTERISTICS 

PILL TEST <CH) 

N/A 

N/A 

N/A 

N/A 

TIHE TO IGNITION (SEC) 

10.000 

8.000 

10.000 

9.000 

l-LAriE SPREADiHH/S) AT 2.5 U/CN2 

1.400 

2.300 

5.500 

1.900 

FLAriE 5PREAIi(HH/S) AT 3.5 U/CH2 

3.000 

10.000 

6.000 

3.100 

PLANE SPREAIi(HH/S) AT 5 U/C^,2 

5.000 

20.000 

6.000 

3.800 

FAR 25.853(B) TIHE (SEC) 

0.000 

3.000 

0.000 

90.000 

FAR 25.853(B) LENGTH (CH) 

0.800 

0.900 

1.500 

0.600 

FAR 25.853(B) DRIP (YES/NO) 

NO 

NO 

NO 

NO 

PYRO TEHP AT IGT FLASH (C) 

NO FLASH 

825.000 

NO FLASH 

930.000 

HEAT RELEASE (KU/H2) 2.5 0/CN2 

226.000 

306.000 

519.500 

525.000 

HEAT RELEASE (KU/H2) 3.5 U/CN2 

492.900 

530.000 

468.500 

531 .000 

HEAT RELEASE (KW/H2) 5 U/CH2 

412,000 

■473.000 

596.700 

671.000 

SriOKE X TOXICITY 

NT<S - FLAMINfi 90 SEC 

43.000 

31.000 

51,000 

54.000 

NBS - FLAriING A i1IN 

89.000 

67.000 

1 15.000 

100.000 

NBS - NON FLAKING 90 SEC 

14.000 

47.000 

42.000 

2.000 

NBS - NON FLAnING 4 HIN 

1 13.000 

1 63.000 

1 18.000 

17.000 

TINE TO INCAPACITATION (NIN) 

2.900 

6.740 

6.810 

4.7,70 

TINE TO DEATH (HIN) 

26.600 

7.690 

8.340 

6.000 

TINE TO 1ST SriOKE (NIN) 

0.200 

0.500 

1.200 

0.800 

OTHER 

DENSITY (G/M2 OR G/H3) 

0 . 1 40 

0 . 1 50 

0.190 

0.210 

SANPLE HEIGHT (GRANS) 

64.000 

64,500 

80.500 

70.000 

AOAILIBILITY OF COLORS 

NO 

NO 

NO 

NO 

COLORFAST 

H/A 

N/A 

N/A 

N/A 

CONPRESSION (/;) 

H/n 

0.196 

0.300 

N/D 

INDENTATION/BEFLECTION (CH) 

N/D 

N/D 

N/D 

N/Tl 

ABRASION (NO. OF CYCLES) 

N/D 

N/D 

N/D 

N/D 

TEAR (KG) 

N/D 

N/D 

N/D 

N/n 

TENSILE STRENGTH (KG) 

N/D 

H/D 

N/D 

N/D 

EST. FABRICATION COSTS ($) 

N/D 

N/D 

N/D 

■ N/D 

RAH NATERIAL $/LB 

N/D 

N/D 

N/D 

N/Ii 
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FIRE CHARACTERISTICS 


P'lU. TEST (CH) 

IlhE TO IGNITIOrl (SEC/ 
l-LAHE SPREAIKHri/S) AT 2.5 U/TH2 
l*LAhE SPREAIKriH/’S) AT 3.S W/CH2 
RAHE SPREAIKHH/6) AT 5 U/CH2 
I’AR 25.853(11) TlflE (SEC) 
l-AR 25.853(10 LENGTH (CH) 

FAR 25.853(10 HRIP (YES/NO) 

PiRO TEnP AT 1ST FLASH (C) 

HEAT RELEASE (KU/riE) 2.5 U/CH2 
HEAT RELEASE (Ky/ri;-/ 3.5 U/CH2 
HEAT RELEASE (KU/H2) 5 U/CM2 

SHORE S TUXIcnV 

NBS - FLrtriING 90 SEC 
N8S - FLAMING 4 HIN 
NFS - NON FLAMING 90 SEC 
NFS - NON FLAMING 4 HIN 
TIME TO INCAPACITATION (HIN) 
TIME TO DEATH (HIN) 

TIME TO 1ST SMOKE (HIN) 

OTHER 

IiENSiri (G/H2 OR G/M'3) 

SAMPLE HEIGHT (GRAiiS) 
A9AILIFILITY OF COLORS 
COLORFAST 
COMPRESSION CO 
INriENTATION/DEFLECTION (CH) 
rtPRASION (NO. OF CYPLES) 

TEAR iKGj 

TENSILE STRENGTH (KG' 

EST. FADRICATION COSTS (*) 

RAH MATERIAL I/LF 


COHE 

CODE 

CODE 

CODE 

5306 

5307 

5309 

5310 

ALT 

ALT 

ALT 

ALT 


N/A 

N/A 

N/A 

N/A 

4.900 

4.900 

4.800 

N/Ii 

3.000 

0.000 

6.000 

N/n 

0.000 

0.000 

6.000 

N/D 

6.000 

6.000 

6.000 

N/Ii 

1.000 

0.000 

0.000 

N/D 

2.800 

1.000 

1.200 

N/D 

NO 

NO 

NO 

NO 

600.000 

715.000 

NO FLASH 

N/D 

213.800 

97.200 

188.200 

N/D 

159.800 

1 42.600 

202.000 

N/n 

115.900 

138.600 

141.000 

N/D 


27.000 

84.000 

122.000 

N/D 

37.000 

165.000 

231.000 

N/n 

51.000 

45.000 

107.000 

N/D 

34.000 

115.000 

222.000 

N/D 

1 .950 

I'3. 1 30 

2.580 

N/D 

3.180 

23.610 

9.060 

N/D 

1.000 

0.600 

0.800 

N/D 


0.030 

0.120 

0.140 

N/D 

9.000 

'37.300 

36.800 

N/D 

NO 

NO 

NO 

NO 

N/A 

N/A 

N/A 

N/A 

N/[i 

0.100 

N/D 

N/D 

0.200 

0. 400 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

0.680 

H/D 

N/D 

0.450 

N/D 

N/D 

H/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 
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LUMINAIRES: THERMOPLASTIC 
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CODE 

HO. GENERIC NAME 


THERMOPLASTICS 


DASELINE- 

4410 CHLORINATED-PVC 


ALTERNATES- 

44! 1 POLTCARBONATE 

4412 POLyETHERSULPONE 

4413 POtypHENyLENE SULFIDE 
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TRADE NAME 


SL 1000 
212 P 


IHEKHAI. AND FIRE CHARACTERISTICS 


HEAT DEFLECTION TEMP t 2<ST PSI 
HEAT DEFLECTION TEMP 9 1820 KPA 
SHORE DENSITT FLAMING (6H1N) 

TGA C 

LIMITING OXTGEN INDEX 
ALC50 AT 700 C MG/LITER 
DELTA HEAT t.O U/CM2 

2.5 U/CM2 

5,0 U/CM2 

CHAR TIELD 
UDOT AT 1.0 U/CM2 

2.5 U/CM2 

5.0 H/CM2 
FAR 25.853 
CO AT 1.0 H/CM2 

2.5 U/CM2 

5.0 W/CM2 

MECHANICAL t PHYSICAL 


TENSILE STRENGTH (PSI) 

TENSILE STRENGTH (MPA) 
ELONGATION X OF R.T. 

FLEXURAL STRENGTH (PSI) 
FLEXURAL STRENGTH (MPA) 
SPECIFIC GRAVITY 
IMPACT STRENGTH, NOTCHED IZOD 
IMPACT STRENGTH, N M/M: 

MOD OF ELASTICITY (K PSD 
MOD OF ELASTICITY (MPA) 
COMPRESSIVE STRENGTH (PSD 
COMPRESSIVE STRENGTH (MPA) 
WEIGHT 


CODE 

CODE 

CODE 

CODE 

4410 

44lt 

4412 

4413 

D/L 

ALT 

ALT 

ALT 


200.000 

230.000 

3PO.OOO 

275.000 

84.000 

110.000 

19?. 000 

135.000 

140.000 

300.000 

20.000 

100.000 

N/D 

N/D 

440.000 

430.000 

50.000 

32.000 

30.000 

48.000 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/0 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/0 


5400.000 

8000.000 

11000.000 

9500.000 

37.200 

55.200 

75.800 

45.400 

40.000 

30.000 

N/D 

1.500 

0000. OCO 

12000.000 

14000.000 

13000.000 

48.900 

82.700 

113.000 

88.400 

1.570 

1.230 

1.370 

1.300 

4.400 

2.000 

1.400 

1.200 

352.000 

107.000 

85.400 

44.200 

300.000 

300.000 

350.000 

500.000 

2070.000 

2070.000 

2415.000 

3550.000 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 


OTHER 


ULTRAVIOLET FADC-O-METER (1 

HR) 

40.000 

40.000 

50.000 

50.000 

SURFACE BONDING ACCEPTANCE 

180 

10.000 

10.000 

POOR 

N/D 

SURFACE BONDING ACCEPTANCE, 

N/M 

1751.000 

1751.000 

N/D 

N/D 

SOIL S CLEANER RESISTANCE 


EXCELLENT 

FAIR 

FAIR 

EXCELLENT 

COST RATING 


1.300 

1.000 

4.000 

2.500 


4^ 
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REVIEW OF BOEING COMMERCIAL AIRPLANE COMPANY'S REPORT 
ENTITLED "DEVELOPMENT OF AIRCRAFT LAVATORY COMPARTMENTS 
WITH IMPROVED FIRE RESISTANCE CHARACTERISTICS - PHASE II 
SANDWICH PANEL RESIN SYSTEM DEVELOPMENT" (FEB 1979) 


Included in this section is a discussion of the 
"weighted average" technique utilized in the Boeing 
report to relate individual material performance 
properties to the total panel system performance. A 
critique of this technique is provided and other 
models or techniques suggested that may be more 
appropriate to the situtation. 


REVIEW OF BOEING COKRCIAL AIRPLANE COMPANY'S REPORT ENTITLED 
"DEVELOPMENT OF AIRCRAFT LAVATORY COMPARTMENTS WITH IMPROVED 
FIRE RESISTANCE CHARACTERISTICS - PHA^E II - SANDWICH PANEL 
RESIN SYSTEM DEVELOPMENT" (FEB 1979) s 


COMMENTS ON THE "WEIGHTED AVERAGE" TECHNIQUE USED TO RELATE INDIVIDUAL 
MATERIAL PERFORMANCE PROPERTIES TO THE TOTAL PANEL SYSTEM PERFORMANCE 


The conmients here refer to the procedure used to rank the benefits of various 
composite materials In Boeing's Lavatory Panel Study. The document (p. 23) 
suggests that the face sheet, adhesive ply, and honeycomb core materials were 
based on an ad hoc ranking procedure, which, it can be assumed was a 
"weighted average". A similar ranking procedure was used to select a foam- 
filled core. All rankings were based on test of Individual constituents 
(e.g.i, face sheet, adhesive ply, honeycomb core, and foam). These rankings 
were used in the selection of the Individual pieces that make up a composite 
material, and that 13 such composites (or systems) were ultimately formed 
and tested. Finally, these 13 systems were ranked using another "weighted 
average" technique, or linear additive utility model. 


A linear additive utility model has the following form: 

m 

U (X^) = S a^x^j 


where, 

U 



utility or benefit of a system with properties X 

particular attributes or properties of system 1 (an m-d1mens1onal 
vector) 

the importance or contribution of attribute j to the utility of a 
system 

quantitative amount of attribute j possessed by system 1 
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The x^j's are usually normalized (although 1t Is not required) be defining! 


X 


Id 




where, 

P 


1j 


value of physical attribute , of system 1 

w 


In the subject report It !s assumed that the P^^'s were obtained from tests 
performed In Task 5 and the a^'s were solicited from expert opinion. 


I. CRITIQUE OF LINEAR ADDITIVE UTILITY MODEL 

The Linear additive model (LAUM) Is a simple form that most people 
can relate to and Is cognitively pleasing. From the test data presented 
In the tables, however, there Is no compelling reason to suppose that the 
test measures are related to each other by a linear transformation. All 
one should really hope to do Is find a nffinot-onlc (I.e. , non-^decreaslng or 
non-increasing) relationship between the controllable physical scale (test 
data) and the relevant psychological variable (the subjective value of a 
system having that test data). There are major assumptions which support 
the use of a LAUM and often the assumptions are not satisfied: 

1. Factors are valuewlse -Independent or that the utility of 
the whole equals the sum of utilities of Its parts. 

Consider an example. 


Let U(Xj) = 40, U(Xg) = 30, U(X 3 ) = 20 

The expert op decision maker should perfer using system 1 
to any combination of systems 2 and 3 In aircraft use. 

This 1s acutally a test of any utility model. But this 
becomes a particular problem with LAUM because Its use may 
suggest: 

U(smoke emission) > U(LOI) + U(toxlclty) 

Some system may burn with little 0« (It generates Its own) 
and gives off cyanide gas but wlth'^no smoke. That 1s, un- 
acceptable values of one or more attributes can be compen- 
sated by Increases In the value of another. This should 
not be acceptable. Boeing, the author of the study, 
recognizes this limitation on p. 60. 
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2. The use of the LAUM requires consistent value judgments about 
the levels of any one factor when the levels of all other 
factors are held fixed and the judgments must not depend on 
the particular fixed levels of the other factors, For example* 
the noise level of an airport may be acceptable If the airport 
Is far removed from a residential level. It may be unacceptable 
If It Is adjacent to a residential area. 

3. The attributes should be independent measures or contributors 
to utility. Looking at the data In Tables 81 and 82 suggest 
that attributes 2-4 are highly Intercorrelated, so too with 
attributes 6-9 and 10-12. This will cause a hidden weighting 
factor to enter Into the total utility, For example, even If 
the weighting were equal, one unit of smoke emission decrease 
would be 3 times as Important as one unit of LOl decrease since 
smoke emission Is essentially entered three times (attributes 
2-4) and LOI 1s entered only once. If one were to construct a 
covariance matrix of the attribute data and then factor analyze 
It to determine Independent (or nearly so) attributes. It could 
be shown that the same conclusions could be reached by measuring 
fewer parameters. For example, the data may_ show that smoke 
emission always occurs with heat release, say. If so, measure 
only one of these attributes especially the cheaper one. 


II. OTHER MODELS OR APPROACHES 

Ranking procedures ought to involve more subjective Input. The 
LAUM ought to be modified toj 

m 

U(X,) . I Yu 


where, 

and 

y^j = satisfaction with or utility of system 1 having value x^j 
u. s utility or psychometric function 

J 

For example, it seems reasonable that LOI's from 50 on, say, are equally 
beneficial, or nearly so. But when an LOI of 21 Is approched, the 
penalty ought to be asymptotic. It can be suggested that u(LOI) ought to 
be a hyperbola rather than a straight line. In any event, some experts 
ought to be polled (and there are numerous procedures for doing this) to 
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determine the utility (or disutility) of various values of an attribute. 
Furthermore, the experts ouijht to be pulled in for overall ranking of the 
composites. In this way better information can be obtained for the 
attribute weights (aj's). 

ni. CONJUNCTIVE MODEL 

A conjunctive model is one In which the utility Is evaluated on the 
least relevant attribute, For example, an individual must have every 
vital organ functioning above a certain level for sustained life. Life or 
death depends upon one's worst vital organ. A parabolic conjunctive model 
1S! 

U(X) - J Xj®^ 

The highest utility occurs when there are equal amounts of the attributes Xj. 
This model has the particular property that a low score on any attribute 
will severely penalize the utility evaluation. This model would be suited 
to ranking the composite systems, since one may have certain minimum 
standards on the value of attributes, less than which one is unwilling to 
accept. Furthermore, the cost of a false positive (Type II error) in this 
situation would be expected to be high, i.e., choosing a composite for air- 
craft use that turned out to be a fire safety hazard. As before the x^'s 
could be replaced by their subjective equivalent y^'s and the a^'s could 
be derived from an analysis of subjective rankings made of the composites 
by an expert. 


IV. C0NFI6URAL MODEL 

When attributes interacc and the utility of the value of one 
attribute depends upon the value of another, a configural model has often 
been used to successfully model such interactions. A common form of the 
model is; 


2 2 


2 2 


U(x) = ^ 0 ''jk Xj " i k.:j l>k Xj \ Xj + ... + e . Xj 


which is a generalization of the LAUM. There are well-defined procedures 
for determining the a's, b's, c's, etc., which are Interrelated. This 
technique was actually used to locate airports around Mexico City by a 
group of consultants from MIT. Again the x's could (and should) be replaced 
by y' s. 

79 


CONJOINT ANALYSIS 


Conjoing analysis Is a relatively new concept that has been used 
mostly In academia. But It Is particularly well-suited to problems 
where the: 

• response variable (utility) Is often expressed In a judgmental 
form 

• decision choices (stimuli) are multi -attribute In nature 

• researcher Is often IgiTorant of not only the partial contribution 
that each attribute level of the stimulus makes to the total 
psychological response (subjective uMlIty) but also the 
appropriate 'objective" scales by which the attributes themselves 
are to be measures (e.g., color of a composite) 

Complex, judgmental responses to multi -attribute stimuli can sometimes be 
decomposed Into partial contributions that are psychophysical (I.e., 
related to physical or other objective changes In a set of control variables. 
The technique is concerned with determining the separate psychological 
contributions of a set of Independent variables to the ordering (ranking, 
or mere categorization) of a dependent variable. These partial contributions 
an^ the dependent variable (utility) can be conjointly (simultaneously) 
measured at the level of separate Interval scales with common unit even 
though the responsible variable Is (originally) non-numerical . 

For example, the expert judge would be required to only rank the 
utility of composites Xp Xg, • . . » where each composite Is represented 
by a set of m attributes with specific values (Xp, x^ 2 ’ • • • » 

Xy is a continuous variable (e.g., LOI) then a set of discrete values would 
have to be chosen which was representative of the attribute range. The 
number of tiie discrete values should be small as well as the total number of 
attributes m. If every attribute had 2 possible values, there would be 
2*^ possible combinations of attributes or 2*^ composites. For modest values 
of m the ranking task would become monumental. Even if the number of 
possible combinations is large, not every one need be presented to the 
judge; a Latin Square sampling design could be used to select a much 
smaller subset for ranking purposes without much loss of information. 

Any reasonable functional form can be used for the utility function U(X). 

The net result of a conjoint analysis would not only obtain numerical 
values for the U(X) which are, consistent with the rankings given by the 
expert, but the psychophysical functions (partial utilities) are also 


80 


determined, I.e. , the utility of each attribute taking on a specific 



variable would also be determined. All of these great things could be 
accomplished by using only ranking data provided by an expert. 

CONCLUDING OBSERVATIONS 

The conjunctive model would be useful If the FAA wants to set a 
minimum standard for use of acceptable composites In aircraft. Of course 
it would be simpler 1f they would just set minimum acceptable levels of 
each Important attribute. 

The Boeing study determined the utility of composite materials using 
physical properties as attributes determined from actual testing. The 
testing of the composite constituents (e.g. , face sheet, adhesive ply, 
etc.) was only to prepare data for use In selecting which constituents 
to join to form composites. 

It might be beneficial to perform research to enable one to determine 
the physical properties of the composite by knowing the physical 
pr pertles of the constituents. ^ 

There seem to be some crude attempts at this (e.g., A^ on p. 48, 

Ag and Ag on p. 52), but no real logical approach. There would be 
tremendous merit to working and solving this problem: If there are m 

different face sheets, n adhesive plys, p honeycomb cores, and q core 
foams, the results from m + n + p + q tests could be used to predict the 
performance ofmxnxpxq composites. If m = n = p = q = 3, 12 tests 
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would cover 81 composites. The savings would be tremendous In terms of 
testing time, money, personnel, opportunity cost for the testing 
apparatus, not to mention the cost to fabricate the composite samples. 

Perhaps with a little thought on the functional form for a "utility 
function", e.g. , 

LOI (composite) = f [LOI (face sheet), LOI (adhesive ply), LOI 

(honeycomb core), LOI (core foam)] 

conjoint analysis could be used to work the problem. This technique 
would be especially beneficial since one would most likely not know 
the partial contributions of each of the constituents. 
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